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(57)Abstract: § 
PROBLEM TO BE SOLVED: To control the discharge I m $ 

direction of a liquid at every liquid discharge part in a * s , .? !• ^ 

liquid discharge apparatus equipped with a head wherein ^r i'fL ,: • ' * 
one liquid discharge part is provided or a plurality of 
liquid discharge parts are arranged side by side. 
SOLUTION: The liquid discharge apparatus is equipped 
with the head wherein a plurality of heat generating 
resistors (resistors Rh-A and Rh-B) connected to one 
liquid chamber in series are provided side by side in a 
specific direction and further equipped with a main 
operation control means for performing control so as to 
discharge a liquid by allowing a current to flow to a 
plurality of the heat generating resistors connected in 
series in the same quantity, the CM (current mirror) 
circuit (a part constituted of transistors M3, M4, M5 and M6) connected across the heat 
generating resistors and a sub-operation control means for controlling the quantity of the 
current supplied to the heat generating resistors by allowing a current to flow in across the 
heat generating resistors (across the resistors Rh-A and Rh-B) through the CM circuit or by 
allowing a current to flow out of the area between the heat generating resistors and controlling 
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(deflecting) the discharge direction of the liquid. 
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CLAIMS 



(57) [Claim(s)] 
[Claim 1] 

The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, 

Or it prepared one liquid discharge part containing the nozzle for making the liquid of said liquid interior of a room 
breathe out with generation of said air bubbles by said energy generation component, it is liquid regurgitation 
equipment equipped with the head installed in the specific direction, [ two or more ] 
Said two or more energy generation components connected to the serial in said one liquid interior of a room are 
installed in said specific direction, 

The main actuation control means controlled by passing the same quantity of a current for said two or more energy 
generation components connected to the serial liquid indoor [ said ] to carry out the regurgitation of the liquid from said 
nozzle, 

The subactuation control means which is established for every aforementioned liquid discharge part, controls the 
amount of currents supplied to each aforementioned energy-generation component by flowing a current between said 
energy generation components through said current Miller circuit, or making a current flow out of between said energy 
generation components including 1 or two or more current Miller circuits which were connected among said at least 
one energy generation component, and controls the discharge direction of the liquid breathed out from said nozzle 
Liquid regurgitation equipment characterized by preparation ******. 
[Claim 2] 

The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
energy generation component 

Or it prepared one ****** liquid discharge part, it is liquid regurgitation equipment equipped with the head installed in 
the specific direction, [ two or more ] 

Said two or more energy generation components connected to the serial in said one liquid interior of a room are 
installed in said specific direction, 

The main actuation control means controlled by passing the same quantity of a current for said two or more energy 
generation components connected to the serial liquid indoor [ said ] to carry out the regurgitation of the liquid from said 
nozzle, 

It is prepared for every aforementioned liquid discharge part, and 1 or two or more current Miller circuits which were 
connected among said at least one energy generation component are included. By flowing a current between said 
energy generation components through said current Miller circuit, or making a current flow out of between said energy 
generation components The subactuation control means which controls the amount of currents supplied to each 
aforementioned energy generation component, and is controlled to deflect the discharge direction of the liquid breathed 
out from said nozzle in said specific direction to the discharge direction of the liquid breathed out by said main 
actuation control means 

Liquid regurgitation equipment characterized by preparation ******. 
[Claim 3] 

In liquid regurgitation equipment according to claim 1 or 2, 

Said subactuation control means including said main actuation control means and said current Miller circuit is mounted 
in said head. 

Liquid regurgitation equipment characterized by things. 
[Claim 4] 



In liquid regurgitation equipment according to claim 1 or 2, 

In said specific direction, two or more side-by-side installation is carried out, and said liquid discharge part which has 
said subactuation control means including said main actuation control means and said current Miller circuit is mounted 
in said head. 

Liquid regurgitation equipment characterized by things. 
[Claim 5] 

The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
energy generation component 

It is liquid regurgitation equipment equipped with the Rhine head which has arranged two or more heads which 
installed two or more ****** liquid discharge parts in the specific direction in said specific direction, 
Said two or more energy generation components connected to the serial in said one liquid interior of a room are 
installed in said specific direction, 

The main actuation control means controlled by passing the same quantity of a current for said two or more energy 
generation components connected to the serial liquid indoor [ said ] to carry out the regurgitation of the liquid from said 
nozzle, 

The subactuation control means which is established for every aforementioned liquid discharge part, controls the 
amount of currents supplied to each aforementioned energy-generation component by flowing a current between said 
energy generation components through said current Miller circuit, or making a current flow out of between said energy 
generation components including 1 or two or more current Miller circuits which were connected among said at least 
one energy generation component, and controls the discharge direction of the liquid breathed out from said nozzle 
Liquid regurgitation equipment characterized by preparation ******. 
[Claim 6) 

The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
energy generation component 

It is liquid regurgitation equipment equipped with the Rhine head which has arranged two or more heads which 
installed two or more ****** liquid discharge parts in the specific direction in said specific direction, 
Said two or more energy generation components connected to the serial in said one liquid interior of a room are 
installed in said specific direction, 

The main actuation control means controlled by passing the same quantity of a current for said two or more energy 
generation components connected to the serial liquid indoor [ said ] to carry out the regurgitation of the liquid from said 
nozzle, 

It is prepared for every aforementioned liquid discharge part, and 1 or two or more current Miller circuits which were 
connected among said at least one energy generation component are included. By flowing a current between said 
energy generation components through said current Miller circuit, or making a current flow out of between said energy 
generation components The subactuation control means which controls the amount of currents supplied to each 
aforementioned energy generation component, and is controlled to deflect the discharge direction of the liquid breathed 
out from said nozzle in said specific direction to the discharge direction of the liquid breathed out by said main 
actuation control means 

Liquid regurgitation equipment characterized by preparation ******. 
[Claim 7] 

In liquid regurgitation equipment according to claim 5 or 6, 

Said subactuation control means including said main actuation control means and said current Miller circuit is mounted 
in each aforementioned head of said Rhine head. 
Liquid regurgitation equipment characterized by things. 
[Claim 8] 

In liquid regurgitation equipment according to claim 5 or 6, 

In said specific direction, two or more side-by-side installation is carried out, and said liquid discharge part which has 
said subactuation control means including said main actuation control means and said current Miller circuit is mounted 
in each aforementioned head of said Rhine head. 
Liquid regurgitation equipment characterized by things. 



[Claim 9] 

The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
energy generation component 

Or it prepared one ****** liquid discharge part, it is the head installed in the specific direction, and while said two or 
more energy generation components connected to the serial in said one liquid interior of a room are installed in said 
specific direction, it is the liquid regurgitation approach using the head to which 1 or two or more current Miller circuits 
were connected among said at least one energy generation component, [ two or more ] 
The main actuation control step controlled by passing the same quantity of a current, without going via said current 
Miller circuit for said two or more energy generation components connected to the serial liquid indoor [ said ] to carry 
out the regurgitation of the liquid from said nozzle, 
It reaches, 

The subactuation control step which controls the amount of currents supplied to each aforementioned energy 
generation component by flowing a current between said energy generation components through said current Miller 
circuit, or making a current flow out of between said energy generation components, and controls the discharge 
direction of the liquid breathed out from said nozzle 

******** ~ the discharge direction of the liquid breathed out from said nozzle is controlled by things in at least two 

different directions in said specific direction 

The liquid regurgitation approach characterized by things. 

[Claim 10] 

The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
energy generation component 

While said two or more energy generation components which are the Rhine heads which have arranged two or more 
heads which installed two or more ****** liquid discharge parts in the specific direction in said specific direction, and 
were connected to the serial in said one liquid interior of a room are installed in said specific direction, it is the liquid 
regurgitation approach using the Rhine head to which 1 or two or more current Miller circuits were connected among 
said at least one energy generation component, 

The main actuation control step controlled by passing the same quantity of a current, without going via said current 
Miller circuit for said two or more energy generation components connected to the serial liquid indoor [ said ] to carry 
out the regurgitation of the liquid from said nozzle, 
It reaches, 

The subactuation control step which controls the amount of currents supplied to each aforementioned energy 
generation component by flowing a current between said energy generation components through said current Miller 
circuit, or making a current flow out of between said energy generation components, and controls the discharge 
direction of the liquid breathed out from said nozzle 

******** the discharge direction of the liquid breathed out from said nozzle is controlled by things in at least two 

different directions in said specific direction 

The liquid regurgitation approach characterized by things. 

[Claim 11] 

The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
energy generation component 

Or it prepared one ****** liquid discharge part, it is liquid regurgitation equipment equipped with the head installed in 
the specific direction, [ two or more ] 

Said two or more energy generation components connected to the serial in said one liquid interior of a room are 
installed in said specific direction, 

It has the control means which controls the amount of currents supplied to each aforementioned energy generation 
component, and controls the discharge direction of the liquid breathed out from said nozzle by being prepared for every 
aforementioned liquid discharge part, and flowing a current between said energy generation components through said 



current Miller circuit including 1 or two or more current Miller circuits which were connected among said at least one 
energy generation component, or making a current flow out of between said energy generation components. 
Liquid regurgitation equipment characterized by things. 
[Claim 12] 

The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
energy generation component 

Or it prepared one ****** liquid discharge part, it is liquid regurgitation equipment equipped with the head installed in 
the specific direction, [ two or more ] 

Said two or more energy generation components connected to the serial in said one liquid interior of a room are 
installed in said specific direction, 

It is prepared for every aforementioned liquid discharge part, and 1 or two or more current Miller circuits which were 
connected among said at least one energy generation component are included. By flowing a current between said 
energy generation components through said current Miller circuit, or making a current flow out of between said energy 
generation components The amount of currents supplied to each aforementioned energy generation component is 
controlled, and it has the discharge direction deflection means which makes both directions deflect the discharge 
direction of the liquid breathed out from said nozzle in said specific direction. 
Liquid regurgitation equipment characterized by things. 
[Claim 13] 

In liquid regurgitation equipment according to claim 12, 

Said discharge direction deflection means is equipped with said two or more current Miller circuits including said at 

least two different current Miller circuits constituted so that the flowing amounts of currents might differ, 

Said discharge direction deflection means controls gradually the amount of currents supplied to each aforementioned 

energy generation component by flowing a current between said energy generation components through said two or 

more current Miller circuits, or making a current flow out of between said energy generation components. 

Liquid regurgitation equipment characterized by things. 

[Claim 14] 

In liquid regurgitation equipment according to claim 12, 

Said discharge direction deflection means includes 1 or said two or more current Miller circuits for amending the 
regurgitation angle of a liquid for every aforementioned liquid discharge part. 
Liquid regurgitation equipment characterized by things. 
[Claim 15] 

In liquid regurgitation equipment according to claim 12, 

Said discharge direction deflection means is controlled to supply a current to said current Miller circuit within the period 
when energy is supplied to said energy generation component for the regurgitation of a liquid within the period out of 
which the regurgitation instruction of a liquid has come, or some of its periods, or some of its periods. 
Liquid regurgitation equipment characterized by things. 
[Claim 16] 

The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
energy generation component 

It is liquid regurgitation equipment equipped with the Rhine head which has arranged two or more heads which 
installed two or more ****** liquid discharge parts in the specific direction in said specific direction, 
Said two or more energy generation components connected to the serial in said one liquid interior of a room are 
installed in said specific direction, 

It has the control means which controls the amount of currents supplied to each aforementioned energy generation 
component, and controls the discharge direction of the liquid breathed out from said nozzle by being prepared for every 
aforementioned liquid discharge part, and flowing a current between said energy generation components through said 
current Miller circuit including 1 or two or more current Miller circuits which were connected among said at least one 
energy generation component, or making a current flow out of between said energy generation components. 
Liquid regurgitation equipment characterized by things. 
[Claim 17] " 



The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
energy generation component 

It is liquid regurgitation equipment equipped with the Rhine head which has arranged two or more heads which 
installed two or more ****** liquid discharge parts in the specific direction in said specific direction, 
Said two or more energy generation components connected to the serial in said one liquid interior of a room are 
installed in said specific direction, 

It is prepared for every aforementioned liquid discharge part, and 1 or two or more current Miller circuits which were 
connected among said at least one energy generation component are included. By flowing a current between said 
energy generation components through said current Miller circuit, or making a current flow out of between said energy 
generation components The amount of currents supplied to each aforementioned energy generation component is 
controlled, and it has the discharge direction deflection means which makes both directions deflect the discharge 
direction of the liquid breathed out from said nozzle in said specific direction. 
Liquid regurgitation equipment characterized by things. 
[Claim 18] 

In liquid regurgitation equipment according to claim 17, 

Said two heads which becomes next doors in said specific direction are arranged so that said head arranged at one 
side and said head arranged at the other side may counter, while separating one liquid passage which extends in said 
specific direction and being arranged at one side and the other side, 

Said discharge direction deflection means is equipped with the deviation direction change means which changes the 
deviation direction of the liquid breathed out from said nozzle in the direction which becomes symmetrical in said 
specific direction by controlling the current supplied to said current Miller circuit, 

Said deviation direction change means of one of said head is changed in the direction in which the deviation direction 

of the liquid breathed out becomes symmetrical to said head of another side between said two heads which becomes 

next doors in said specific direction. 

Liquid regurgitation equipment characterized by things. 

[Claim 19] 

In liquid regurgitation equipment according to claim 17, 

Said discharge direction deflection means is equipped with said two or more current Miller circuits including said at 

least two different current Miller circuits constituted so that the flowing amounts of currents might differ, 

Said discharge direction deflection means controls gradually the amount of currents supplied to each aforementioned 

energy generation component by flowing a current between said energy generation components through said two or 

more current Miller circuits, or making a current flow out of between said energy generation components. 

Liquid regurgitation equipment characterized by things. 

[Claim 20] 

In liquid regurgitation equipment according to claim 17, 

said discharge direction deflection means - every aforementioned head - or 1 or said two or more current Miller 
circuits for amending the regurgitation angle of a liquid are included for every aforementioned liquid discharge part 
Liquid regurgitation equipment characterized by things. 
[Claim 21] 

In liquid regurgitation equipment according to claim 17, 

Said discharge direction deflection means is controlled to supply a current to said current Miller circuit within the period 
when energy is supplied to said energy generation component for the regurgitation of a liquid within the period out of 
which the regurgitation instruction of a liquid has come, or some of its periods, or some of its periods. 
Liquid regurgitation equipment characterized by things. 
[Claim 22] 

The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
energy generation component 

Or it prepared one ****** liquid discharge part, it is the head installed in the specific direction, and while said two or 
more energy generation components connected to the serial in said one liquid interior of a room are installed in said 
specific direction, it is the liquid regurgitation approach using the head to which 1 or two or more current Miller circuits 



were connected among said at least one energy generation component, [ two or more ] 
By flowing a current between said energy generation components through said current Miller circuit, or making a 
current flow out of between said energy generation components, the amount of currents supplied to each 
aforementioned energy generation component is controlled, and the discharge direction of the liquid breathed out from 
said nozzle is controlled. 

The liquid regurgitation approach characterized by things. 
[Claim 23] 

The liquid room in which the liquid which should be breathed out is held, 

The energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, 

The nozzle for making the liquid of said liquid interior of a room breathe out with generation of said air bubbles by said 
energy generation component 

While said two or more energy generation components which are the Rhine heads which have arranged two or more 
heads which installed two or more ****** liquid discharge parts in the specific direction in said specific direction, and 
were connected to the serial in said one liquid interior of a room are installed in said specific direction, it is the liquid 
regurgitation approach using the Rhine head to which 1 or two or more current Miller circuits were connected among 
said at least one energy generation component, 

By flowing a current between said energy generation components through said current Miller circuit, or making a 
current flow out of between said energy generation components, the amount of currents supplied to each 
aforementioned energy generation component is controlled, and the discharge direction of the liquid breathed out from 
said nozzle is controlled. 

The liquid regurgitation approach characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

Or this invention prepared liquid regurgitation equipment equipped with the head installed or it prepared one liquid 
discharge part, and one liquid discharge part, it relates to the technique of deflecting the discharge direction of the 
liquid from a liquid discharge part using current Miller circuit, in the liquid regurgitation approach using the installed 
head, [two or more] 
[0002] 

[Description of the Prior Art] 

Conventionally, the ink jet printer is known as an example of liquid regurgitation equipment equipped with the head 
which installed two or more liquid discharge parts. Moreover, the thermal method which makes a liquid ink drop 
breathe out using heat energy as one of the regurgitation methods of the ink of an ink jet printer is learned. 
[0003] 

As an example of the structure of the head of this thermal method, heat the ink of a liquid ink room by the heater 
element (exoergic resistor) arranged in the liquid ink interior of a room, the ink on a heater element is made to generate 
air bubbles, and the thing which makes ink breathe out with the energy at the time of this gassing is mentioned. And 
when it is formed in the top-face side of a liquid ink room and air bubbles are generated in the ink of the liquid ink 
interior of a room, the nozzle is constituted so that ink may be breathed out from a nozzle. 
[0004] 

From a viewpoint of head structure, the serial method which is made to move a head crosswise [ printing paper ] and 
performs a print, and the Rhine method which has arranged many heads side by side crosswise [ printing paper J, and 
formed the Rhine head for printing paper width of face are held further again. 
[0005] 

Drawing 13 is the top view showing the conventional Rhine head 10. In drawing 13 , although four heads 1 ("N-1", N [ 

M N M ], 1 [ M N+r ], fl N+2 n ) are illustrated, many heads 1 are installed further in fact. 

[0006] 

A head 1 carries out two or more (several 100 pieces) side-by-side installation of the above-mentioned liquid ink room, 
heater element, and nozzle 1a, and the Rhine head 10 arranges two or more heads 1 in the specific direction (printing 
paper cross direction). 

Furthermore, the head 1 which becomes next doors in the specific direction is arranged so that the head 1 of one side 



and the head 1 of the other side may counter, namely, so that nozzle 1a may face each other, while separating one ink 
passage 2 which extends in the specific direction and being arranged at one side and the other side (the so-called 
staggered arrangement). Furthermore, it is arranged so that the pitch of nozzle 1a may continue between the heads 1 
which become these next doors (refer to A section detail). 
[0007] 

[Problem(s) to be Solved by the Invention] 

However, there were the following troubles in the above-mentioned Prior art. 

First, in case the regurgitation of the ink is carried out from a head 1 , as for ink, it is ideal to be perpendicularly 
breathed out to head 1 front face. However, the regurgitation include angle of ink may not become perpendicular 
according to various factors. 
[0008] 

For example, when sticking the nozzle sheet with which nozzle 1a was formed on the head chip which has a liquid ink 
room and a heater element, an attachment location gap of a nozzle sheet poses a problem. If a nozzle sheet is stuck 
so that the medial axis of a liquid ink room and a heater element and the medial axis of nozzle 1a may be in 
agreement, ink will be breathed out at right angles to the regurgitation side (nozzle sheet side) of ink, but if a location 
gap arises in the medial axis of a liquid ink room and a heater element, and the medial axis of nozzle 1a, ink will no 
longer be perpendicularly breathed out to a regurgitation side. Moreover, the location gap by the difference of the 
coefficient of thermal expansion of a liquid ink room and a heater element, and a nozzle sheet may also be produced. 
[0009] 

In the case of a serial method, when a gap of the regurgitation include angle of such ink arises, it becomes an impact 
pitch gap of ink and appears. Furthermore, by the Rhine method, in addition to the above-mentioned impact pitch gap, 
it becomes the impact location gap between heads 1, and appears. 
[0010] 

Drawing 14 is the sectional view and top view showing the print condition in the Rhine head 10 shown by drawing 13 . 
In drawing 14 , if printing paper P is fixed and considered, crosswise [ of printing paper P ] the Rhine head 10 will not 
move, but will move downward from a top in a top view, and will perform a print. 
[0011] 

With the sectional view of drawing 14 , three heads (the Nth, the N+1st, and the N+2nd) 1 are illustrated among the 
Rhine heads 10. 

The example by which there is no gap of a regurgitation include angle as ink inclines the inside of drawing and 
rightward and it is breathed out as ink inclines the inside of drawing and leftward and it is breathed out as an arrow 
head shows a sectional view with the Nth head 1, and an arrow head shows with the N+1st heads 1, and an arrow 
head shows with the N+2nd heads 1, and ink is breathed out perpendicularly is shown. 
[0012] 

Therefore, with the Nth head 1 , it shifts on the left of a criteria location, ink reaches the target, it shifts on the right of a 
criteria location with the N+1st heads 1, and ink reaches the target. Therefore, ink reaches the target in the direction 
which keeps away mutually between both. Consequently, the field where ink is not breathed out is formed between the 
Nth head 1 and the N+1 st heads 1 . And crosswise [ of printing paper P ] the Rhine head 1 0 does not move, but is only 
moved in the direction of an arrow head in a top view. Thereby, the white stripe B entered between the Nth head 1 and 
the N+1st heads 1 , and there was a problem that print grace fell in it. 
[0013] 

Moreover, like the above, with the N+1st heads 1 , since it shifts on the right of a criteria location and ink reaches the 
target, the field with which ink laps is formed between the N+1st heads 1 and the N+2nd heads 1. By this, the image 
became discontinuity, or it became a color deeper than an original color, and lapped, Stripe C entered, and there was a 
problem that print grace fell. 
[0014] 

In addition, it is influenced also with the image with which the print of whether a stripe is conspicuous when an impact 
location gap of the above ink arises is carried out. For example, in written form, since there are many null parts, even if 
a stripe enters, it will not be so much conspicuous. On the other hand, even if few stripes enter, it comes to be 
conspicuous [ it is almost full color to all fields and ], in [ of printing paper ] carrying out the print of the photograph. 
[0015] 

Therefore, or the technical problem which this invention tends to solve prepared liquid regurgitation equipment 
equipped with the head installed or it prepared one liquid discharge part, and one liquid discharge part, it is enabling it 
to control the discharge direction of a liquid for every liquid discharge part in the liquid regurgitation approach using the 
installed head. [ two or more ] 

In addition, in the technique (an application for patent No. 112947 [ 2002 to ], and application for patent No. 161928 [ 



2002 to ]) for which this applicant has already applied, this invention offers the circuit gestalt for which were especially 

suitable, when building the means for deflecting the discharge direction of a liquid into a head. 

[0016] 

[Means for Solving the Problem] 

This invention solves an above-mentioned technical problem with the following solution means. 
The liquid room in which the liquid which should breathe out invention of claim 1 or claim 2 is held, The energy 
generation component which makes the liquid of said liquid interior of a room generate air bubbles by supply of energy 
while being arranged in said liquid interior of a room, It is liquid regurgitation equipment equipped with the head 
installed in the specific direction or it prepared one liquid discharge part containing the nozzle for making the liquid of 
said liquid interior of a room breathe out with generation of said air bubbles by said energy generation component. [ 
two or more ] In said one liquid interior of a room, by passing the same quantity of a current for said two or more 
energy generation components which said two or more energy generation components connected to the serial are 
installed in said specific direction, and were connected to the serial liquid indoor [ said ] It is prepared for every 
aforementioned liquid discharge part with the main actuation control means controlled to carry out the regurgitation of 
the liquid from said nozzle. One or two or more current Miller circuits which were connected among said at least one 
energy generation component are included. By flowing a current between said energy generation components through 
said current Miller circuit, or making a current flow out of between said energy generation components The 
subactuation control means which controls the amount of currents supplied to each aforementioned energy generation 
component, and controls the discharge direction of the liquid breathed out from said nozzle (claim 1), Or it is 
characterized by having the subactuation control means (claim 2) controlled to deflect the discharge direction of the 
liquid breathed out from said nozzle in said specific direction to the discharge direction of the liquid breathed out by 
said main actuation control means. 
[0017] 

In the above-mentioned invention, current Miller circuit is connected at least between the energy generation 
components of a pair among two or more energy generation components of the one liquid interior of a room. Current 
Miller circuit consists of a transistor circuit of the pair connected to bilateral symmetry, and it is made for the almost 
same current to flow to both transistors. By the main actuation control means, the regurgitation of the liquid is carried 
out to the energy generation component connected to the serial from a nozzle by passing the same quantity of a 
current, without going via current Miller circuit. 
[0018] 

On the other hand, in a subactuation control means, the current which the current was made to flow between energy 
generation components, and flowed makes [ more ] the amount of currents which it is made to flow only for some 
energy generation components, and flows for some of the energy generation components using current Miller circuit 
than the amount of currents which flows for other. energy generation components. Or it is making it not flow for some 
energy generation components about the current which the current was made to flow out and flowed out of between 
energy generation components, and the amount of currents which flows for some of the energy generation 
components is made fewer than the amount of currents which flows for other energy generation components. Thus, 
time difference is prepared [ which air bubbles come to generate into the liquid on two or more energy generation 
components ] in time amount, and it controls by changing the amount of currents which flows for each energy 
generation component to make it deviate in the specific direction to the discharge direction of the liquid which the 
discharge direction of a liquid is breathed out according to this time difference, and is breathed out by the main 
actuation control means in the discharge direction of control (claim 1) or a liquid (claim 2). 
[0019] 

Moreover, invention of claim 3 is characterized by mounting said subactuation control means including said main 
actuation control means and said current Miller circuit in said head in liquid regurgitation equipment according to claim 
1or2. 

Invention of claim 4 is characterized by carrying out two or more averages of said liquid discharge part which has said 
subactuation control means which includes said main actuation control means and said current Miller circuit in said 
head in said specific direction, and mounting it in it in liquid regurgitation equipment according to claim 1 or 2 further 
again. 
[0020] 

In the above-mentioned invention, a subactuation control means (claim 3) including the main actuation control means 

and current Miller circuit or the liquid discharge part (claim 4) containing these is mounted in one head. 

It becomes a suitable thing for the head based on IC structure by incorporating the subactuation control means which 

follows, for example, includes these main actuation control means and current Miller circuit in a digital circuit by one. 

[0021]' 



Furthermore, invention of claim 1 1 or claim 12 The liquid room in which the liquid which should be breathed out is held, 
and the energy generation component which makes the liquid of said liquid interior of a room generate air bubbles by 
supply of energy while being arranged in said liquid interior of a room, It is liquid regurgitation equipment equipped with 
the head installed in the specific direction or it prepared one liquid discharge part containing the nozzle for making the 
liquid of said liquid interior of a room breathe out with generation of said air bubbles by said energy generation 
component. [ twbor more ] Said two or more energy generation components connected to the serial in said one liquid • 
interior of a room are installed in said specific direction. It is prepared for every aforementioned liquid discharge part, 
and 1 or two or more current Miller circuits which were connected among said at least one energy generation 
component are included. By flowing a current between said energy generation components through said current Miller 
circuit, or making a current flow out of between said energy generation components The control means which controls 
the amount of currents supplied to each aforementioned energy generation component, and controls the discharge 
direction of the liquid breathed out from said nozzle and to control (claim 11), Or it is characterized by having the 
discharge direction deflection means (claim 12) which makes both directions deflect the discharge direction of the 
liquid breathed out from said nozzle in said specific direction. 
[0022] 

In the above-mentioned invention, current Miller circuit is connected at least between the energy generation 
components of a pair among two or more energy generation components of the one liquid interior of a room. The 
current which the current was made to flow between energy generation components, and flowed can make [ more ] the 
amount of currents which it is made to flow only for some energy generation components, and flows for some of those 
energy generation components using this current Miller circuit than the amount of currents which flows for other energy 
generation components. About the current which similarly the current was made to flow out and flowed out of between 
energy generation components, the amount of currents which flows for some of the energy generation components can 
be made fewer than the amount of currents which flows for other energy generation components by making it not flow 
for some energy generation components. 
[0023] 

Thus, the thing which prepares [ which air bubbles come to generate into the liquid on two or more energy generation 
components ] time difference in time amount, and controls the discharge direction of a liquid by this time difference by 
changing the amount of currents which flows for each energy generation component and which you make deviate 
further (it shifts from a perpendicular direction to a regurgitation side) is made. And the impact location of a liquid can 
be changed by deflecting the discharge direction of a liquid etc. 
[0024] 

[Embodiment of the Invention] 

Hereafter, 1 operation gestalt of this invention is explained with reference to a drawing etc. 

(The 1st operation gestalt) m 

Drawing 1 is the decomposition perspective view showing the head 1 1 of the ink jet printer (only henceforth a pnnter ) 

which applied the liquid regurgitation equipment by this invention. In drawing 1 , although a nozzle sheet 17 is stuck on 

the barrier layer 16, it is disassembling and illustrating this nozzle sheet 17. 

[0025] 

In a head 11, the substrate member 14 equips one field of the semi-conductor substrate 15 which consists of silicon 
etc., and this semi-conductor substrate 15 with the exoergic resistor 13 (thing equivalent to the energy generation 
component in this invention) by which deposit formation was carried out. the conductor with which the exoergic resistor 
13 was formed on the semi-conductor substrate 15 - it connects with the circuit mentioned later electrically through the 
section (not shown). 
[0026] 

Moreover, the barrier layer 16 consists of a dry film resist of for example, an exposure hardening mold, and after a 

laminating is carried out to the whole field in which the exoergic resistor 13 of the semi-conductor substrate 15 was 

formed, it is formed by removing an unnecessary part according to a FOTORISO process. 

A nozzle sheet 17 is stuck on the barrier layer 16 further again so that two or more nozzles 18 may be formed, for 

example, it may be formed by the electrocasting technique by nickel and the location of a nozzle 18 may suit the 

location of the exoergic resistor 13, namely, so that a nozzle 18 may counter the exoergic resistor 13. 

[0027] 

The liquid ink room 12 (thing equivalent to the liquid room in this invention) consists of a substrate member 14, a 
barrier layer 16, and a nozzle sheet 17 so that the exoergic resistor 13 may be surrounded. That is, the substrate 
member 14 constitutes the bottom wall of the liquid ink room 12 among drawing, the barrier layer 16 constitutes the 
side attachment wall of the liquid ink room 12, and a nozzle sheet 17 constitutes the ceiling wall of the liquid ink room 
12. Thereby, the liquid ink room 12 has an effective area in a right-hand side front side among drawing 1 , and this 



effective area and ink passage (not shown) are opened for free passage. 
100281 

It usually has the liquid ink room 12 equipped with two or more exoergic resistor 13 and each exoergic resistor 13 of a 
100-piece unit, and each of these exoergic resistor 13 can be chosen as a meaning by the command from the contra 
section of a printer, and the one above-mentioned head 1 1 can be made to breathe out the ink in the liquid ink room 1 2 
corresponding to the exoergic resistor 13 from the nozzle 18 which counters the liquid ink room 12. 
[0029] 

That is ink is filled from the ink tank (not shown) combined with the head 11 at the liquid ink room 12. And by passing 
a short time for example, the pulse current between 1-3microsec(s), to the exoergic resistor 13, the ink air bubbles of a 
gaseous phase are generated into the part which the exoergic resistor 13 is heated quickly, consequently touches the 
exoergic resistor 13, and it is pushed away by the ink of a certain volume by expansion of the ink air bubbles (ink 
boils) The ink of the volume almost equivalent to the ink in which the above-mentioned push of the part which touches 
a nozzle 18 was kicked is breathed out from a nozzle 18 as a liquid ink drop by this, and reaches the target on pnnting 
paper by it. 

Edition in this specification, the part which consists of an exoergic resistor 13 arranged in one the liquid ink room 
12 and this liquid ink room 12 and a nozzle 18 arranged in that upper part is called "an ink discharge part (liquid 
discharge part)" That is, a head 1 1 can be called what installed two or more ink discharge parts. 
Moreover the part (that by which the liquid ink room 12 and the exoergic resistor 13 were formed on the semi- 
conductor substrate 15) except a nozzle sheet 17 is called a "head chip" among heads 1 1 . That is, that by which the 
nozzle sheet 17 was stuck on the head chip is a head 11. 

Edition two or more heads 1 1 are arranged in crosswise ( printing paper ], after arranging two or more head chips 
in in forming the Rhine head as shown by drawing 13 , one nozzle sheet 17 (that by which the nozzle 18 was formed in 
the location corresponding to all the liquid ink rooms 12 of each head chip) is stuck, and the Rhine head is formed. 

Drawing 2 is the top view showing more arrangement of the exoergic resistor 13 in a head 1 1 in a detail, and the 

sectional view of a side face. With the top view of drawing 2 , the dashed line is illustrating the nozzle 18. 

As shown in drawing 2 , with the head 1 1 of this operation gestalt, two divided exoergic resistors 13 are installed in one 

liquid ink room 1 2. Furthermore, the direction of a list of two divided exoergic resistors 13 is the direction of a list of a 

nozzle 18 (the inside of drawing 2 . longitudinal direction). 

[0033] 

Thus in the thing of two assembled dies which made one exoergic resistor 13 vertical division, die length is the same, 
and since width of face becomes half, the resistance of the exoergic resistor 13 turns into a double value. If the 
exoergic resistor 13 divided into these two is connected to a serial, the exoergic resistor 13 which has twice as many 
resistance as this will be connected to a serial, and resistance will become 4 times (in addition this value is the 
calculated value when not taking into consideration distance between each exoergic resistor 13 currently installed in 
drawing 2 (gap)). 

Kder to boil the ink in the liquid ink room 12, it is necessary to apply fixed power to the exoergic resistor 13, and to 
heat the exoergic resistor 1 3 here. It is for making ink breathe out with the energy at the time of this ebullition. And 
although it is necessary to enlarge the current to pass if resistance is small, it can be made to boil at few currents by 
making the resistance of the exoergic resistor 13 high. 
[0035] 

Thereby magnitude, such as a transistor for passing a current, can also be made small, and space-saving-ization can 
be attained In addition, although resistance can be made high if the thickness of the exoergic resistor 13 is formed 
thinly there is a fixed limitation in making thickness of the exoergic resistor 13 thin from a viewpoint of the ingredient 
selected as an exoergic resistor 13, or reinforcement (endurance). For this reason, the resistance of the exoergic 
resistor 13 is made high by dividing, without making thickness thin. 
[0036] 

Moreover when it has the exoergic resistor 13 divided into two in one liquid ink room 12, usually time amount (gassing 
time amount) until each exoergic resistor 13 reaches the temperature at which ink is boiled is made into coincidence, 
time difference arises in the gassing time amount of two exoergic resistors 1 3, the regurgitation include angle of ink will 
become less perpendicular, and the discharge direction of ink will be deflected. 

Siq 3 is drawing explaining the deviation of the discharge direction of ink. In drawing 3 , if the liquid ink drop i is 



perpendicularly breathed out to the regurgitation side of the liquid ink drop i, the liquid ink drop i will be breathed out 

without a deviation among drawing 3 like the arrow head shown by the dotted line. On the other hand, when the 

discharge direction of the liquid ink drop i deviated, only theta shifted from the vertical position (the inside of drawing 3 , 

Z1 or Z 2-way) and a regurgitation include angle sets distance of a before [ a regurgitation side and the Pth page 

(impact side of the liquid ink drop i) of printing paper ] to H (H is fixed), it is the impact location of the liquid ink drop i, 

deltaL=Hxtantheta 

It becomes**** gap ******. 

[0038] 

Drawing 4 (a) and (b) are graphs which show the relation between the gassing time difference of the ink of the exoergic 
resistor 13 divided into two, and the regurgitation include angle of ink, and show the simulation result by the computer. 
In this graph, the direction of X is the direction of a list of a nozzle 18 (the side-by-side installation direction of the 
exoergic resistor 13), and the direction of Y is a direction (the conveyance direction of printing paper) perpendicular to 
the direction of X. Moreover, drawing 4 (c) is actual measurement data at the time of setting as an axis of abscissa the 
difference of the amount of currents between the exoergic resistors 13 divided into two, i.e., the deflecting current, as 
gassing time difference of the ink of the exoergic resistor 13 divided into two, and setting an axis of ordinate as the 
amount of deviations in the impact location of ink (it being surveyed using distance between nozzle - impact locations 
as about 2mm) as a regurgitation include angle (the direction of X) of ink. In drawing 4 (c), said deflecting current was 
superimposed on exoergic resistor 1 3 of one of the two, having used the principal current of the exoergic resistor 1 3 as 
80mA, and the deviation regurgitation of ink was performed. 
[0039] 

In having time difference in the direction of a list of a nozzle 18 at gassing of the exoergic resistor 13 divided into two, 
as shown in drawing 4 , the regurgitation include angle of ink becomes less perpendicular, and the regurgitation 
include angle theta x (what is the amount of gaps from a perpendicular and is equivalent to theta of drawing 3 ) of the 
ink in the direction of a list of a nozzle 18 becomes large with gassing time difference. 

Then, the exoergic resistor 13 which carried out 2 division (it trichotomizes with the 2nd operation gestalt mentioned 
later) is formed, this property is used, it controls by changing the amount of currents passed to each exoergic resistor 
13 so that time difference arises in the gassing time amount on two exoergic resistors 13, and he is trying to deflect the 
discharge direction of ink with this operation gestalt. 
[0040] 

Furthermore, since gassing time difference arises in two exoergic resistors 13 when the resistance of the exoergic 
resistor 13 divided into two, for example is not the same value according to a manufacture error etc., the regurgitation 
include angle of ink becomes less perpendicular, and the impact location of ink shifts from an original location. 
However, if the gassing time amount on each exoergic resistor 13 is controlled and gassing time amount of two 
exoergic resistors 13 is made into coincidence by changing the amount of currents passed to the exoergic resistor 13 
divided into two, it will also become possible to make the regurgitation include angle of ink perpendicular. 
[0041] 

When deflecting the discharge direction of ink, making the 1st deflect the discharge direction of the ink of the head 1 1 
whole is mentioned. If drawing 14 is mentioned as an example, while making the inside of drawing 14 , and right-hand 
side deflect the discharge direction of the ink which carries out the regurgitation from the Nth head 1 and breathing out 
ink at right angles to the Pth page of printing paper, the inside of drawing 14 and left-hand side are made to deflect the 
discharge direction of the ink which carries out the regurgitation from the N+1st heads 1, and ink can be breathed out 
at right angles to the Pth page of printing paper. 
[0042] 

Moreover, making the 2nd deflect only the discharge direction of the ink from 1 or 2 or more specific nozzles 18 in one 
head 1 1 is mentioned. For example, in one head 1 1 , according to a manufacture error etc., to the discharge direction of 
the ink from other nozzles 18, the discharge direction of the ink from the specific nozzle 18 can deflect only the 
discharge direction of the ink from the specific nozzle 18, when not parallel, and it can amend so that it may become 
parallel to the discharge direction of the ink from other nozzles 18. 
[0043] 

The 3rd can be made to deflect the discharge direction of ink as follows furthermore. 

For example, when you carry out the regurgitation of the liquid ink drop from adjoining Nozzle N and the nozzle (N+1), 
let impact locations when a liquid ink drop is breathed out without a deviation from Nozzle N and a nozzle (N+1), 
respectively be the impact location n and an impact location (n+1), respectively. In this case, while being able to carry 
out the regurgitation without a deviation of a liquid ink drop from Nozzle N and being able to make the impact location n 
reach, the discharge direction of a liquid ink drop can be deflected and a liquid ink drop can also be made to reach an 
impact location (n+1). 



While being able to carry out the regurgitation without a deviation of a liquid ink drop from a nozzle (N+1) and being 
able to make an impact location (n+1) similarly reach, the discharge direction of a liquid ink drop can be deflected and 
a liquid ink drop can also be made to reach the impact location n. 
[0044] 

thus if it is original when blinding etc. arises for a nozzle (N+1) and it becomes impossible to carry out the regurgitation 
of the liquid ink drop to it by carrying out, a liquid ink drop will not be able to be made to reach an impact location (n+1), 
but a dot chip will arise, and the head 1 1 will be made into a defect. 

However, it becomes possible to deflect a liquid ink drop by other Nozzles N or nozzles (N+2) which adjoin a nozzle 

(N+1) in such a case, and to make discharge and a liquid ink drop reach an impact location (n+1). 

[0045] 

Next a means (it is made to deviate) to control the discharge direction of a liquid ink drop is explained. 
With 'this operation gestalt, the exoergic resistor 13 for which 2 **"s was taken in the liquid ink room 12 is connected to 
the serial By and the thing for which the same quantity of a current is passed to two or more exoergic resistors 1 3 
connected to this serial The main actuation control means controlled to carry out the regurgitation of the liquid ink drop 
from a nozzle 18, One or two or more current Miller circuits (it is hereafter called "CM circuit".) which were connected 
between two exoergic resistors 1 3 which were prepared for every ink discharge part and connected to the serial (at 
least between [ If it is when three or more exoergic resistors 13 are connected to a serial ] the exoergic resistors 13 of 
a pair) By containing, and flowing a current between the exoergic resistors 13 through this CM circuit, or making a 
current flow out of between the exoergic resistors 13 The discharge direction of the liquid ink drop which controls the 
amount of currents supplied to each exoergic resistor 13, and is breathed out from a nozzle 18 on control and a twist 
concrete target It has the subactuation control means controlled to make it deviate in the side-by-side installation 
direction (both directions) of the exoergic resistor 13 to the discharge direction of the liquid ink drop breathed out by the 
main actuation control means. 

In addition the subactuation control means in this operation gestalt is equivalent to the discharge direction deflection 
means for deflecting the discharge direction of the control means which controls the discharge direction of a liquid ink 
drop, or a liquid ink drop. 

First CM circuit is explained briefly. Drawing 5 is a circuit diagram for explaining CM circuit by the MOS transistor. 
CM circuit is a part constituted by the PMOS transistors P1 and P2 among the circuits of drawing 5 . Since the gate of 
the gate of a transistor P2, a drain, and a transistor P1 is connected, the always same electrical potential difference is 
built over transistors P1 and P2, and it is constituted so that the almost same current may flow. 

Moreover, the NMOS transistors N1 and N2 constitute the differential amplifier, and the drain of transistors P1 and P2 
is connected with the drain of transistors N1 and N2, respectively. 

Moreover a power source VG is a power source for giving an electrical potential difference to the gate of transistors 
N1 and N2. Furthermore, a power source Vcc is a power source for giving an electrical potential difference between 
the gate sources of transistors P1 and P2. 

Kawinq 5 since the power source VG is impressed when there is no input in input terminal A-ln and B-ln, both Oie 
transistors N1 and N2 are turned on. In this condition, since the constant current source Is is passing the current, the 
current of the same amount as transistors P1 and P2 flows with the property of CM circuit. If the flowing current is set 
to Is, to transistors P1-N1 and transistors P2-N2, the current of Is/2 will flow, respectively. And in this condition, there 
are no receipts and payments of an Out terminal to a current. 
[0049] 

Next with a transistor N1, if 5V(-) is inputted into an A-ln terminal at 0V (OFF) and a B-ln terminal, since 0V have 
priority over the electrical potential difference of a power source VG and the gate voltage of a transistor N1 becomes 
equal to a backgate electrical potential difference, a transistor N1 will serve as OFF. On the other hand, with a 
transistor N2, since gate voltage becomes larger than a backgate electrical potential difference, a transistor N2 serves 
as ON. If a transistor N2 is turned on, since the drain of a transistor N2 is connected to the gate of transistors P1 and 
P2, both the transistors P1 and P2 serve as ON. 

Heresince the constant current source Is is connected to the differential amplifier which consists of transistors N1 and 
N2 Current Is flows to a transistor N2. Therefore, Current Is flows also to a transistor P2, and Current Is flows also to a 
transistor P1 with the property of CM circuit. However, since a transistor N1 is OFF, a current does not flow to a 
transistor N1 . Therefore, the current Is which flowed the transistor P1 flows out of an Out terminal. 
[0051] 



On the other hand, if OV (OFF) are inputted into an A-ln terminal at 5V(-) and a B-ln terminal, it becomes contrary to 
the above, and a transistor N2 will serve as OFF and a transistor N1 will serve as ON. 

If a transistor N2 is OFF, a current will not flow to a transistor P2. Furthermore, a current does not flow to a transistor 
P1 with the property of CM circuit, either. However, since Current Is flows to a transistor N1, a current flows from an 
Out terminal and a current flows only to a transistor N1. 

In addition, in the following explanation, CM circuit is called including the part (transistors N1 and N2) of the differential 

amplifier in original CM circuit (part which consists of transistors P1 and P2). 

[0052] 

Drawing 6 is drawing showing the regurgitation control circuit 50 including the main actuation control means of the 1st 
operation gestalt, and the subactuation control means (discharge direction deflection means) which has CM circuit. In 
the regurgitation control circuit 50 of drawing 6 , the part corresponding to the main actuation control means is 
surrounded with the dashed line, and the part corresponding to a subactuation control means is surrounded by the two- 
dot chain line. First, the element used for this regurgitation control circuit 50 and a connection condition are explained, 
in drawing 6 , resistance Rh-A and Rh-B are resistance of the exoergic resistor 13 which was mentioned above and 
which was divided into two, and both are connected to the serial. The resistance power source Vh is a power source 
for giving an electrical potential difference to resistance Rh-A and Rh-B. 
[0053] 

In the regurgitation control circuit 50 shown in drawing 6 , it has M1-M21 as a transistor, and transistors M4, M6, M9, 
M1 1, M14, M16, M19, and M21 are PMOS transistors, and others are NMOS transistors. In the circuit of drawing 6, 
transistors M3, M4, M5, and M6 constitute CM circuit of a lot, for example, and it has a total of 4 sets of CM circuits. 
[0054] 

Moreover, CM circuit of a lot is connected like what was shown by drawing 5 . For example, CM circuit which consists 

of transistors M3, M4, M5, and M6 is connected like the transistors P1, P2, N1 , and N2 shown by drawing 5 . 

Specifically, the gate of a transistor M6, a drain, and the gate of M4 are connected. Moreover, the drains of transistors 

M4 and M3 and transistors M6 and M5 are connected. The same is said of other CM circuits. 

The drain of transistors M3, M8, M13, and M18 is connected to the transistors M4, M9, M14, and M19 and list which 

constitute a part of CM circuit further again at the middle point of resistance Rh-A and Rh-B. 

[0055] 

Moreover, transistors M2, M7, M12, and M17 serve as a constant current source of each CM circuit, respectively, and 

the drain is connected to the source and the backgate of transistors M3, M8, M13, and M18, respectively. 

The drain is connected to resistance Rh-B and a serial, a transistor M1 is turned on when the regurgitation activation 

input switch A is set to 1 (ON), and it is constituted further again so that a current may be passed to resistance Rh-A 

and Rh-B. 

[0056] 

Moreover, the output terminal of the AND gates X1-X9 is connected to transistors M1 , M3, and M5 and the gate of .., 
respectively. In addition, although the AND gates X1-X7 are 2 input type things, the AND gates X8 and X9 are 3 input 
type things. At least one of the input terminals of the AND gates X1-X9 is connected with the regurgitation activation 
input switch A. 
[0057] 

One input terminal is connected with deviation direction changeover switch C among the XNOR gates X10, X12, X14, 
and X16, and other one input terminal is connected with the deviation control switches J1-J3 or the regurgitation angle 
amendment switch S further again. 

Deviation direction changeover switch C (the deviation direction change means) is a switch for changing which deflects 
the discharge direction of a liquid ink drop in the direction of a list of a nozzle 18. If deviation direction changeover 
switch C is set to 1 (ON), one input of the XNOR gate X10 will be set to 1. 

Moreover, the deviation control switches J1-J3 are switches for determining the amount of deviations when deflecting 
the discharge direction of a liquid ink drop, respectively, for example, if an input terminal J3 is set to 1 (ON), one of the 
inputs of the XNOR gate X1 0 will turn into 1 . 
[0058] 

Furthermore, each output terminal of the XNOR gates X10-X16 is connected to the AND gates X3 and X5 and one 
input terminal of .. through NOT-gate X1 1 , X13, and while connecting with the AND gates X2 and X4 and one input 
terminal of .. Moreover, one of the input terminals of the AND gates X8 and X9 is connected with the regurgitation 
angle amendment switch K. 
[0059] 

Deviation amplitude control switch B is a switch for carrying out ON/OFF of the transistors M2 and M7 used as the 
constant current source of each CM circuit, and and is connected to transistors M2 and M7 and the gate of .. further 



again respectively. If deviation amplitude control switch B is set to 1 (ON), since transistors M2 and M7 and the gate of 
will be set to 1 (ON), transistors M2 and M7 and .. are turned on. And since transistors M2 and M7, .. and transistors 
M3 and M8, and .. are connected, a current comes to flow from M2 from a transistor M3, and a transistor M8 to M7 and 
.., respectively. 

Moreover, the source of a transistor M1 connected to resistance Rh-B and the transistors M2 and M7 used as the 
constant current source of each CM circuit, and the source of .. are grounded in the ground (GND). 

K above configuration, the figure of "XN (N= 1, 2 and 4, or 50)" given to each transistors M1-M21 with we 
parenthesis document It is shown that the juxtaposition condition of a component is shown, for example, X1 (M12- 
M21) has a standard component, and it is shown that "X2" (M7-M1 1) has a component equivalent to what connected 
two standard components to juxtaposition. Hereafter, it is shown that "XN" has a component equivalent to what 
connected the standard component N individual to juxtaposition. 

Thereby, since transistors M2, M7, M12, and M17 are "X4", "X2", "X1", and "X1", respectively, if an electrical potential 
difference suitable between the gate of these transistors and a ground is given, each drain current will become the ratio 
of 4:2:1:1. 
[00631 

Next, although actuation of the regurgitation control circuit 50 is explained, it explains to the beginning only paying 
attention to CM circuit which consists of transistors M3.M4.M5, and M6. 

The regurgitation activation input switch A is set to 1 (ON) only when carrying out the regurgitation of the liquid ink 
drop. Here, with this operation gestalt, the 64x5=320 piece nozzle 18 is formed in one head 1 1, and it is divided into 64 
18 nozzle " and five regurgitation blocks. 

Dr awing 7 is the top view showing the configuration of the Rhine head 20 in this operation gestalt. The head 1 1 of 
drawing l is installed crosswise [ of printing paper ], and that of the Rhine head 20 is the same as that of what was 
shown bv drawing 13 about the arrangement. While, as for one head 11, 320 nozzles 18 are installed, 64 nozzles 18 
are considered as one regurgitation block, and the regurgitation of ink is controlled by the example of drawinq 7 per 
block. It is divided into 5 blocks in the example of drawinq 7. 

Ever with this operation gestalt. when carrying out the regurgitation of the liquid ink drop from one nozzle 18. the 
regurgitation activation input switch A is set to 1 (ON), and power is supplied only for the period for 1 .5 microseconds 
(1/64) to resistance Rh-A and Rh-B from the resistance power source Vh (5V). Moreover, for 94.5 microseconds 
(63/64), the regurgitation activation input switch A is set to 0 (OFF), and is applied at the supplement penod of the ink 
to the liquid ink room 12 of the ink discharge part which breathed out the liquid ink drop. 

Sample, since the output of the XNOR gate X10 is set to 1 when it is A= 1, B= 1, C= 1, and J3=1. A== 1 is inputted 
into the AND gate X2 as this output 1, and the output of the AND gate X2 is set to 1. Therefore, a transistor M3 is 

MoreovTr' since the output of NOT-gate X1 1 is 0 when the output of the XNOR gate X1 0 is 1 , and A= 1 becomes the 
input of the AND gate X3 with this output 0, the output of the AND gate X3 is set to 0, and a transistor M5 serves as 
OFF. 

Therefore although a current flows from a transistor M4 to M3 when a transistor M3 is ON and M5 is OFF as 
mentioned above since the drains of transistors M4 and M3 and the drains of transistors M6 and M5 are connected, to 
M5 a current does not flow from a transistor M6. Furthermore, when a current does not flow to a transistor M6 with the 
property of CM circuit, a current does not flow to a transistor M4, either. Moreover, since a transistor M2 is ON, in an 
above-mentioned case, a current flows from a transistor M3 only M2 among transistors M3, M4, M5, and M6. 
roofifii 

In this condition if the electrical potential difference of the resistance power source Vh is built, a current will not flow to 
transistors M4 and M6, but a current will flow to resistance Rh-A. Moreover, since a current flows to a transistor M3, a 
current branches to a transistor M3 and resistance Rh-B side, after flowing resistance Rh-A. After the current which 
flowed to the transistor M3 side flows the transistor M2 turned on, it is sent to a ground. Moreover, after the current 
which flowed resistance Rh-B flows the transistor M1 which is ON, it is sent to a ground. Therefore, the current which 
flows to resistance Rh-A and resistance Rh-B serves as Rh-A>Rh-B. 
[0069] 



Although it is the case of C= 1 , the above is as follows when it is next C= 0 (the other switches A, B, and J3 are set to 1 
like the above) (i.e., when only the input of deviation direction changeover switch C is changed). 
When it is C= 0 and J3=1 , the output of the XNOR gate X10 is set to 0. Thereby, since the input of the AND gate X2 is 
set to (0, 1 (A= 1)), the output is set to 0. Therefore, a transistor M3 serves as OFF. 

Moreover, if the output of the XNOR gate X10 is set to 0, since the output of NOT-gate X1 1 will be set to 1 , the input of 

the AND gate X3 is set to (1 , 1 (A= 1)), and a transistor M5 is turned on. 

[0070] 

Although a current flows to a transistor M6 when a transistor M5 is ON, a current flows from the property of this and 
CM circuit also to a transistor M4. 

Therefore, a current flows according to the resistance power source Vh to resistance Rh-A, a transistor M4, and a 
transistor M6. And all the currents that flowed to resistance Rh-A flow to resistance Rh-B (since a transistor M3 is OFF, 
the current which flowed out resistance Rh-A does not branch to a transistor M3 side). Moreover, since a transistor M3 
is OFF, the current which flowed the transistor M4 flows into a resistance Rh-B side altogether. The current which 
flowed to the transistor M6 flows to a transistor M5 further again. 
[0071] 

As mentioned above, when it was C= 1 , the current which flowed resistance Rh-A branched and flowed into the 
resistance Rh-B and transistor M3 side, but when it is C= 0, the current which flowed the transistor M4 besides [which 
flowed resistance Rh-A ] a current enters into resistance Rh-B. Consequently, the current which flows to resistance Rh- 
A and resistance Rh-B serves as Rh-A<Rh-B. And the ratio serves as symmetry by C= 1 and C= 0. 
[0072] 

The gassing time difference on the exoergic resistor 13 divided into two can be established by changing the amount of 
currents which flows to resistance Rh-A and resistance Rh-B as mentioned above. Thereby, the discharge direction of 
a liquid ink drop can be deflected. 

Moreover, the deviation direction of a liquid ink drop can be changed to the position of symmetry in the direction of a 

list of a nozzle 18 by C= 1 and C= 0. 

[0073] 

In addition, although the above explanation is a time of only the deviation control switch J3 being ON/OFF, if ON/OFF 
of the deviation control switches J2 and J1 is carried out further, it can set up the amount of currents passed to 
resistance Rh-A and resistance Rh-B still more finely. 

That is, although the current passed to transistors M4 and M6 is controllable by the deviation control switch J3, the 
current passed to transistors M9 and M11 is controllable by the deviation control switch J2. The current passed to 
transistors M14 and M16 can be controlled by the deviation control switch J1 further again. 
[0074] 

And as mentioned above, to each transistor, a transistor M4, the M6:transistor M9, the M1 1:transistor M14, and the 
drain current of the ratio of M16=4:2:1 can be passed. This uses the triplet of the deviation control switches J1-J3 for 
the deviation direction of a liquid ink drop. (J1, J2, J3) It can be made to change to = (0, 0, 0), (0, 0, 1), (0, 1,0), (0, 1, 
1), (1.0, 0), (1, 0, 1), (1, 1,0), and eight steps that reach (1,1, 1). 

Furthermore, if the electrical potential difference given between the gate of transistors M2, M7, M12, and M17 and a 
ground is changed, since the amount of currents is changeable, the ratio of the drain current which flows to each 
transistor can change the amount of deviations per step with 4:2:1 . 
[0075] 

As mentioned above, the deviation direction can be changed to the position of symmetry to the direction of a list of a 
nozzle 1 8 by deviation direction changeover switch C further again. 

The Rhine head 20 of this operation gestalt is carrying out the so-called staggered arrangement like what was shown 
by drawing 13 so that the head 1 1 of next doors may counter (making it rotate 180 degrees to the next head 11, and 
arranging), while arranging two or more heads 1 1 in crosswise [ printing paper ]. In this case, if a common signal is 
sent from the deviation control switches J1-J3 to two heads 1 1 into next doors, the deviation direction will be reversed 
with two heads 1 1 into next doors. For this reason, deviation direction changeover switch C is prepared and it enables 
it to change the deviation direction of the one head 1 1 whole to the symmetry with this operation gestalt. 
[0076] 

By this two or more heads 1 1 When [ so-called ] staggered arrangement was carried out and the Rhine head 20 is 
formed, If it is set as C= 0 about the head N which is in an even number location among heads 1 1 , N+2, N+4, and .. 
and is set as C= 1 about the head N+1 in an odd number location, N+3, N+5, and The deviation direction of each 
head 1 1 in the Rhine head 20 can be carried out in the fixed direction. 
[0077] 

Drawing 8 is the front view showing the discharge direction of the liquid ink drop from the head 1 1 into the next doors 



of staggered arrangement. In two or more heads 1 1 of staggered arrangement, the head 1 1 into next doors is set to N 
and N+1 , respectively. In this case, when only theta deflects the discharge direction of a liquid ink drop perpendicularly 
about Head N and the both sides of N+1 as shown in drawing 8 since Head N and N+1 are in the physical relationship 
rotated 180 degrees when not preparing deviation direction changeover switch C, about Head N, it will become in the 
Z1 direction, will become Z 2-way about a head N+1 , and will deviate in the direction of bilateral symmetry. 
[0078] 

By the head N which prepares deviation direction changeover switch C and becomes next doors like this operation 
gestalt and N+1 [ however, ] For example, if it is set as C= 0 about Head N and is set as C= 1 about a head N+1 , about 
Head N, it can deviate in the Z1 direction, and can be made to be able to deviate in the direction of ZZ about a head 
N+1 , and the deviation direction can be fixed in the direction of a list of a nozzle 18. 

As mentioned above, with other switches, the deviation direction of each so-called head 11 of staggered arrangement 
can be unified by giving the same deviation signal and changing the input of only deviation direction changeover switch 
C. 

[0079] 

Moreover, the regurgitation angle amendment switches S and K are switches used for amendment of the regurgitation 
angle of a liquid ink drop at the point which is a switch for deflecting the discharge direction of a liquid ink drop although 
it is the same as that of the deviation control switches J1-J3. It enables it for 2 bits of S and K to amend with this 
operation gestalt. 

First, the regurgitation angle amendment switch K is a switch for defining whether it amends or not, and it is set up so 
that it may amend by K= 1 and may not amend by K=0. . 
Moreover, it is a switch for defining whether the regurgitation angle amendment switch S receives in the direction of a 
list of a nozzle 18, and amends towards a gap. 
[0080] 

For example, since one input is set to 0 among the AND gate X8 and 3 inputs of Xnine when it is K= 0 (when not 
amending), both the outputs of the AND gates X8 and X9 are set to 0. Therefore, since transistors M18 and M20 are 
turned off, transistors M19 and M21 are also turned off. Thereby, it is changeless on the current which flows to 
resistance Rh-A and resistance Rh-B. 
[00811 

On the other hand, when it is K= 1 , for example, supposing it is S= 0 and C= 0, the output of the XNOR gate X16 will 
be set to 1 Therefore, since (1 , 1 , 1) are inputted into the AND gate X8, the output is set to 1 and a transistor M18 is 
turned on. Moreover, since one of the inputs of the AND gate X9 is set to 0 through the NOT gate X17, the output of 
the AND gate X9 is set to 0, and a transistor M20 is turned off. Therefore, since a transistor M20 is OFF, a current 
does not flow to a transistor M21 . 
[0082] 

Moreover, a current does not flow from the property of CM circuit to a transistor M19, either. However, since a 
transistor M18 is ON, a current flows out of the middle point of resistance Rh-A and resistance Rh-B, and a current 
flows into a transistor M18. Therefore, the amount of currents which flows to resistance Rh-B to resistance Rh-A can 
be lessened. Thereby, the regurgitation include angle of a liquid ink drop can be amended, and only the specified 
quantity can amend the impact location of a liquid ink drop in the direction of a list of a nozzle 18. 
[0083] 

In addition, the above amendment is performed in an ink discharge part unit or head 11 unit. That is, as for the 
discharge direction of the liquid ink drop by each ink discharge part of one head 1 1 , it is physically common that there 
are some errors completely identically. And if the range of the error is specified and the discharge direction (impact 
location) of a liquid ink drop is usually in predetermined within the limits, it will be dealt with as a normal thing. 
However, to other ink discharge parts, in being large, the uniformity of the impact pitch of a liquid ink drop is spoiled, 
and gap of the discharge direction of the liquid ink drop of some ink discharge parts serves as a stripe, and appears, 
for example. In order to mitigate such a location gap, it amends for every ink discharge part (a discharge direction is 
deflected). 
[0084] 

Moreover, in the Rhine head 20, since it has a characteristic regurgitation property every head 1 1 , when a gap of the 
discharge direction of the adjoining head 1 1 is large, the knot between heads 1 1 can come to be seen, and as drawing 
14 showed, it becomes the white stripe B and the lap stripe C, and appears. In such a case, it is made to amend a 
discharge direction about the head 1 1 large whole of a gap of a discharge direction. 
[0085] 

Moreover, if once effective amendment is performed and the impact location within default value can be secured, when 
amending the discharge direction of ink, unless the property of a discharge direction will carry out aging etc. after that, 



it is not necessary to change the amount of amendments. 

Therefore, what is necessary is just to determine ON/OFF of the regurgitation angle amendment switches S and K so 
that what amount of amendment may determine whether to be the need and it may turn into amendment 
corresponding to it when about which head 1 1 amendment being required about the ink discharge part of head 1 1 
throat, or amendment being required and amendment are required. 
[0086] 

Moreover, what is necessary is making it just make it memorize beforehand in a head 11 every head 11 in advance of 
discharging (print actuation) of a liquid ink drop, when performing such amendment, and 2-bit memory's is given for 
every ink discharge part and the power source of a printer is switched on (loading). 

In addition, although it was made to perform amendment by 2 bits which consists of regurgitation angle amendment 
switches 8 and K with the above-mentioned operation gestalt, if the number of switches is made to increase, still finer 
amendment can be performed. 
[0087] 

When deflecting the discharge direction of a liquid ink drop using each switch of J1-J3 of a more than, and S and K, it 
s the current (deflecting current Idef), m 



It can express. 

[0088] n . . 

In this formula, +1 or -1 is given to J1. J2, and J3, +1 or -1 is given to S, and +1 or 0 is given to K. 

While being able to set the deflecting current as eight steps by each setup of J1 , J2, and J3 so that he can understand 

from this formula 1 , S and K can amend independently of a setup of J1-J3. 

[0089] 

Moreover since the deflecting current can be set as four steps as a forward value and can be set as four steps as a 
negative value, the deviation direction of ink can be set as both directions in the direction of a list of a nozzle 18. For 
example left-hand side can also be made to be able to deflect only theta (the inside of drawing, Z1 direction), and 
right-hand side can also be made to deflect only theta to a perpendicular direction in drawing 3 (the inside of drawing, 
Z 2-way). Furthermore, it can be set as arbitration, the value of deviations, i.e., amount, of theta. 
[0090] 

Drawing 9 is the top view showing the condition that the regurgitation control circuit 50 shown by drawing 6 was 
mounted in the head 1 1 shown in drawing 1 . . 
As shown in drawing 6 , the regurgitation control circuit 50 is connected to two exoergic resistors 13 in each liquid ink 
room 12. Thus, the regurgitation control circuit 50 is formed for every ink discharge part. Each regurgitation control 
circuit 50 is mounted on the semi-conductor substrate 15 explained by drawing 1 . 
[0091] 

And a regurgitation control (activation) signal is inputted into each regurgitation control circuit 50 of the semi-conductor 
substrate 15 from the control section of a printer, and ON/OFF of each switch (the regurgitation activation input switch 
A deviation amplitude control switch B, deviation direction changeover switch C, the deviation control switches J1-J3, 
regurgitation angle amendment switches S and K) of each regurgitation control circuit 50 are controlled by the signal. 
Thereby, a liquid ink drop is breathed out in the predetermined direction from the selected ink discharge part (in 
direction perpendicularly deflected to printing paper). 
[0092] 

Thus, while a subactuation control means (regurgitation control circuit 50) including the main actuation control means 
and CM circuit is mounted in a head 1 1 , two or more side-by-side installation of the ink discharge part which has a 
subactuation control means including these main actuation control means and CM circuit is carried out in the deviation 
direction (the direction of a list of a nozzle 18) of a liquid ink drop. 
[0093] 

(The 2nd operation gestalt) 

Next, the 2nd operation gestalt of this invention is explained. 



Although the exoergic resistor 13 divided into two was used with the 1st operation gestalt, the trichotomized exoergic 
resistor 1 3 is used with the following 2nd operation gestalten. 

Drawing 10 is the top view showing arrangement of the exoergic resistor 13 in the 2nd operation gestalt, and the 

sectional view of a side face, and is drawing equivalent to drawing 2 of the 1st operation gestalt. 

Like the 2nd operation gestalt, even when using the exoergic resistor 13 more than trichotomy, the side-by-side 

installation direction of the exoergic resistor 1 3 is the direction of a list of a nozzle 1 8 (cross direction of printing paper). 

Moreover, each resistance is connected to a serial even when using the exoergic resistor 13 more than trichotomy. 

[0094] 

The trichotomized exoergic resistor 13 is made into resistance Rh-A, Rh-B, and Rh-C in drawing 10 . In this case, in 
order to deflect the discharge direction of a liguid ink drop, as an approach of passing a current, the following two 
approaches are mentioned to the exoergic resistor 13. 

As shown in drawing 10 , "1 - "4 If it is the electrode which connects each resistance, 
As the 1st approach, central resistance Rh-B is always shared. A current required for the deviation of the discharge 
direction of a liquid ink drop (1) **1 - "3 Whether it passes in between (resistance Rh-A and Rh-B) Or "2 - "4 The 
approach of passing in between (resistance Rh-B and Rh-C) is mentioned. 

As the 2nd approach, a current required for the deviation of the discharge direction of a liquid ink drop (2) Moreover, 
"1 - **2 Whether it passes in between (resistance Rh-A) Or "3 - "4 The approach of passing in between (resistance 
Rh-C) is mentioned. 

IS 2nd operation gestalt, drawing 11 is drawing showing regurgitation control circuit 50A which adopted the 1st 
approach of the above (1), and is drawing equivalent to drawing! of the 1st operation gestalt. Hereafter, a different 
point from drawing! is mainly explained. 

The exoergic resistor 13 consists of resistance Rh-A, Rh-B, and a thing by which three of Rh-C were connected to the 
serial And resistance Rh-C and the drain of a transistor M1 are connected. Moreover, the middle point of each drain of 
transistors M4 M9 M14, and M19, and resistance Rh-A and Rh-B is connected. The middle point of each drain of 
transistors M3^ M8, M13, and M18, and resistance Rh-B and Rh-C is connected further again. Others are the same 
configurations as drawing 6 (the 1st operation gestalt). 

Rawing 11 it explains only paying attention to CM circuit which consists of transistors M3, M4, M5, and M6. Since 
the output of the XNOR gate X10 is set to 1 when it is a switch A= 1 . B= 1 , C= 1 , and J3=1 , A= 1 is inputted into the 
AND gate X2 as this output 1, and the output of the AND gate X2 is set to 1. Therefore, a transistor M3 is turned on. 
Moreover since the output of NOT-gate X1 1 is 0 when the output of the XNOR gate X10 is 1 , and A= 1 becomes the 
input of the AND gate X3 with this output 0. the output of the AND gate X3 is set to 0, and a transistor M5 serves as 
OFF. 

Therefore although a current flows to a transistor M3, a current does not flow to M5. Furthermore, when a current does 
not flow to a transistor M5, a current does not flow to a transistor M6, either. Therefore, a current does not flow to a 
transistor M4 with the property of CM circuit, either. 
100981 

In this condition, if the electrical potential difference of the resistance power source Vh is built, a current will not flow to 

transistors M4 and M6, but a current will flow to resistance Rh-A and a pan at resistance Rh-B. Moreover, since a 

transistor M3 is ON, the current which flowed resistance Rh-B branches to a resistance Rh-C and transistor M3 side. 

Therefore, relation of the current which flows to resistance Rh-A, Rh-B, and Rh-C, 

Resistance Rh-A= resistance Rh-B> resistance Rh-C 

It becomes. 

[00991 

On the other hand, when referred to as C= 0 (A, B, and J3 are the same as that of the above), the output of the XNOR 
gate X10 is set to 0. Thereby, since the input of the AND gate X2 is set to (0, 1 (A= 1)), the output is set to 0. 
Therefore, a transistor M3 serves as OFF. 

Moreover, if the output of the XNOR gate X10 is set to 0, since the output of NOT-gate X1 1 will be set to 1 , the input of 
the AND gate X3 is set to (1 , 1 (A= 1)), and a transistor M5 is turned on. 

When a transistor M5 is ON, a transistor M6 is turned on and a transistor M4 is also further turned on from the property 

of CM circuit. 4 
Therefore a current flows according to the resistance power source Vh, respectively to resistance Rh-A, a transistor 
M4, and a transistor M6. And the current which flowed resistance Rh-A flows to resistance Rh-B. Moreover, the current 



which flowed the transistor M4 flows into a resistance Rh-B side. The current which flowed resistance Rh-B flows to a 
resistance Rh-C side altogether further again, without flowing to a transistor M3 side (since a transistor M3 being OFF). 
Therefore, relation of the current which flows to resistance Rh-A, Rh-B, and Rh-C, 
Resistance Rh-A< resistance Rh-B= resistance Rh-C 
It becomes. 

In addition, although explanation is omitted, in addition to a switch J3, also in regurgitation control circuit 50A of 
drawing 11 , various the amounts of currents passed to resistance Rh-A, Rh-B. and Rh-C can be set up by ON/OFF of 
switches J1 and J2 tike drawing 6 (the 1st operation gestalt). Furthermore, by ON/OFF of Switches S and K, the 
amount of currents passed to resistance Rh-A, Rh-B, and Rh-C can be changed like the 1st operation gestalt, and a 
regurgitation angle can be amended. 

Infoe 2nd operation gestalt, drawing 12 is drawing showing regurgitation control circuit 50B which adopted the 2nd 
approach of the above (2), and is drawing equivalent to drawing 6 of the 1st operation gestalt. 
In drawing 12 the middle point of each drain of transistors M4, M9, M14, and M19, and resistance Rh-B and Rh-C is 
connected. Moreover, the middle point of each drain of transistors M3, M8, M13, and M18, and resistance Rh-A and 
Rh-B is connected. Others are the same configurations as drawing 11 . 

Rawing 12 it explains only paying attention to CM circuit which consists of transistors M3, M4, M5, and M6. Since 
the output of the XNOR gate X10 is set to 1 when it is a switch A= 1, B= 1, C= 1, and J3=1. A= 1 is inputted into the 
AND gate X2 as this output 1 , and the output of the AND gate X2 is set to 1 . Therefore, a transistor M3 is turned on. 
Moreover since the output of NOT-gate X11 is 0 when the output of the XNOR gate X10 is 1 , and A= 1 becomes the 
input of the AND gate X3 with this output 0, the output of the AND gate X3 is set to 0, and a transistor M5 serves as 
OFF. 

Therefore although a current flows to a transistor M3. a current does not flow to a transistor M5. Moreover, when a 
current does not flow to a transistor M5, a current does not flow to a transistor M6, either. Furthermore, a current does 
not flow to a transistor M4 with the property of CM circuit, either. 

IS condition, if the electrical potential difference of the resistance power source Vh is built, a current will not flow to 
transistors M4 and M6, but a current will flow to resistance Rh-A. The current which furthermore flowed out resistance 
Rh-A branches to resistance Rh-B and a transistor M3 (since a transistor M3 is ON). Moreover, the current which 
flowed resistance Rh-B flows resistance Rh-C. Since a transistor M4 is OFF, a current does not tow from a transistor 
M4 to resistance Rh-C further again. Therefore, relation of the current which flows to resistance Rh-A, Rh-B, and Kh-U 
Resistance Rh-A> resistance Rh-B= resistance Rh-C 
It becomes. 

On°the other hand, when referred to as C= 0 (A, B, and J3 are the same as that of the above), the output of the XNOR 
gate X10 is set to 0. Thereby, since the input of the AND gate X2 is set to (0. 1 (A= 1)), the output is set to 0. 
Therefore, a transistor M3 serves as OFF. . 
Moreover, if the output of the XNOR gate X10 is set to 0, since the output of NOT-gate X1 1 will be set to 1 , the input of 
the AND gate X3 is set to (1 , 1 (A= 1)), and a transistor M5 is turned on. 

When a transistor M5 is ON, a transistor M6 is turned on and a transistor M4 is also further turned on from the property 

of CM circuit. ™. . , . ~-a~ 

Therefore a current flows according to the resistance power source Vh to resistance Rh-A, a transistor M4, and a 
transistor M6. and the current which flowed resistance Rh-A - a transistor (since a transistor M3 is OFF) M3 -- not 
flowing out - all ~ resistance Rh-B - it flows to resistance Rh-C further. Moreover, the current which flowed the 
transistor M4 flows into a resistance Rh-C side. Therefore, relation of the current which flows to resistance Rh-A, Rh-B, 
and Rh-C, 

Resistance Rh-A= resistance Rh-B< resistance Rh-C 
It becomes. 

to addition in addition to a switch J3, also in regurgitation control circuit 50B of drawing 12 , various the amounts of 
currents passed to resistance Rh-A, Rh-B. and Rh-C can be set up by ON/OFF of switches J1 and J2 like regurg.tat.on 
control circuit 50A of drawing 11 . Furthermore, by ON/OFF of Switches S and K, the amount of currents passed to 



resistance Rh-A, Rh-B, and Rh-C can be changed, and a regurgitation angle can be amended. 

Moreover, when the regurgitation control circuits 50A and 50B shown in drawing 11 and drawing 12 are mounted in a 

head 1 1 , regurgitation control circuit 50A or SOB is mounted for every ink discharge part like what was shown by 

drawing 9 . 

[0109] 

In the regurgitation control circuits 50, 50A, and SOB shown, respectively, the following effectiveness is shown in 
drawing 6 , drawing 11 , and drawing 12 of this operation gestalt explained above. 

(1 ) An analog quantity can be controlled by the digital input of each switch, and the discharge direction of a liquid ink 
drop can be deflected. 

(2) Since it is incorporate by one in a digital circuit as shown in drawing 9 , it is suitable for the head 1 1 based on IC 
structure. 

(3) Since the amount of currents is controlled, it is hard to be influenced of disturbance, such as voltage variation, and 
the stable actuation can be secured also in the head 11 of the heat energy method (thermal method) with which a high 
current flows. 

[0110] 

(4) Since it constitutes from a digital circuit just before the last stage for making a liquid ink drop breathe out, it is not 
influenced by the temperature rise of a head 1 1 etc., but stable control can be performed. 

(5) Although pressure-proofing and a current characteristic are generally inferior, since it does as the dividing point and 
the resistance power source Vh of being used only as a CM circuit, resistance Rh-A, and Rh-B and only the electrical 
potential difference of 1/2 or less Vh is always built, in a configuration like the above-mentioned circuit, a PMOS 
transistor can be used for a PMOS transistor satisfactory. 

[0111] 

As mentioned above, although 1 operation gestalt of this invention was explained, the various deformation following, 
for example is possible for this invention, without being limited to the above-mentioned operation gestalt. 

(1) Although three, J1-J3, were prepared as a deviation control switch and considered as the triplet configuration with 
this operation gestalt, the number of switches is arbitrary and it is arbitrary how many switches are formed and what bit 
deviation control is performed. Moreover, although S and K were similarly prepared as a regurgitation angle 
amendment switch with this operation gestalt about amendment of the regurgitation angle of a liquid ink drop and being 
considered as 2 bit patterns, it is arbitrary how many switches are formed and what bit amendment is performed. 
[0112] 

(2) Although the transistors M2, M7, and M12 from which a drain current becomes the ratio of 4:2:1 were formed with 
this operation gestalt, the transistor not only used as this but a constant current source is good as a ratio of any drain 
currents. For example, transistors M2, M7, and M12 may be the ratios of the drain current of 1:1:1. 

About the transistor M17 for amendment of a regurgitation angle, similarly, when this transistor M17 may be formed 
how many and it prepares more than one according to the number of the regurgitation angle amendment switches S, 
the ratio of the flowing drain current is arbitrary. 
[0113] 

(3) Although it was made for a current to flow in CM circuit with this operation gestalt only when carrying out the 
regurgitation of the ink with the regurgitation activation input switch A (period for 1 .5 microseconds), you may make it 
the current always flow not only in this but in CM circuit, however, within only within the period out of which the 
regurgitation instruction of ink has come, or some of its periods - or if it is made for a current to flow in CM circuit 
within the period when the current is supplied to the exoergic resistor 13 as an energy generation component for the 
regurgitation of a liquid, or some of its periods, it is desirable also from the point of power consumption etc. Here, there 
may be a difference of said calorific value of only the time of the ink regurgitation instruction ON etc. to predetermined 
time "in some of the periods", and it is because the difference of calorific value should just arise in the exoergic resistor 
13 divided into two, so it is not necessarily required for a difference to arise in said calorific value over [ whole ] the 
period out of which the regurgitation instruction of ink has come. 

[0114] 

(4) Although the exoergic resistor 13 was mentioned as the example and this operation gestalt explained it, as long as 
it is the energy generation component which generates the energy for the regurgitation of a liquid, without restricting to 
this, what kind of thing may be used. 

(5) Although the Rhine head 20 used for an ink jet printer was mentioned as the example with this operation gestalt, it 
is applicable also to the printer of the serial method which uses a head 1 1 alone. In addition, in the case of head 1 1 
simple substance, deviation direction changeover switch C is unnecessary. 

(6) This invention can be applied to various liquid regurgitation equipments, without being restricted to a printer. For 
example, it is also possible to apply the DNA content solution for detecting a biological material to the equipment for 



carrying out the regurgitation. 

(7) Although the example using the head 11 which installed two or more ink discharge parts (liquid discharge part) was 
given with this operation gestalt, it is also possible to apply to the liquid regurgitation equipment which prepared one ink 
discharge part (liquid discharge part). 
[0115] 

[Effect of the Invention] 

According to this invention, a current can be made to be able to flow between energy generation components, or a 
current can be made to be able to flow out of between the energy generation component using two or more energy 
generation components and current Miller circuits, and time difference can be prepared [ which air bubbles come to 
generate into the liquid on two or more energy generation components ] in time amount by changing the amount of 
currents which flows for each energy generation component. Therefore, the thing which controls the discharge 
direction of a liquid by this time difference and which you make more specifically deviate (it shifts from a perpendicular 
direction to a regurgitation side) is made. And the impact location of a liquid can be changed by deflecting the 
discharge direction of a liquid etc. 

Therefore, the gap is correctable even if a gap is in the impact location of the liquid from a specific liquid discharge 

part, for example. 

[Brief Description of the Drawings] 

[Drawing 11 It is the decomposition perspective view showing the head which applied the liquid regurgitation equipment 

by this invention. . . 

[Drawing 21 They are the top view showing arrangement of the exoergic resistor of the head of drawing 1 in, a detail 

more, and the.sectional view of a side face. 

[Drawing 31 It is drawing explaining the deviation of the discharge direction of ink. 

[Drawing 41 (a) and (b) are as a result of [ which shows the relation of the gassing time difference of ink and the 

regurgitation include angle of ink by each exoergic resistor when it has the divided exoergic resistor ] simulation, and 

(c) is actual measurement data in which the relation between the difference (deflecting current) of the amount of 

currents between the divided exoergic resistors and the amount of deviations is shown. 

[Drawing 51 It is a circuit diagram for explaining CM circuit by the MOS transistor. 

[Drawing 61 It is drawing showing a regurgitation control circuit including the main actuation control means of the 1st 
operation gestalt, and the subactuation control means (discharge direction deflection means) which has CM circuit. 
[Drawing 71 It is the top view showing the configuration of the Rhine head in this operation gestalt. 
[Drawing 81 It is the front view showing the discharge direction of the liquid ink drop from the head into the next doors 
of staggered arrangement. 

[Drawing 91 It is the top view showing the condition that the regurgitation control circuit shown by drawmq 6 was 
mounted in the head shown in drawing!. # _ * , ... 

[Drawing 101 It is the top view showing arrangement of the exoergic resistor in the 2nd operation gestalt, and tne 
sectional view of a side face, and is drawing equivalent to drawing 2 of the 1 st operation gestalt. 
[Drawing 111 It is drawing showing the regurgitation control circuit in the 2nd operation gestalt, and is drawing 
equivalent to diMioai of the 1st operation gestalt. 

[Drawing 121 It is drawing showing other regurgitation control circuits in the 2nd operation gestalt, and is drawing 

equivalent to drawing 6 of the 1 st operation gestalt. 

[Drawing 131 It is the top view showing the conventional Rhine head. 

[Drawing 141 It is the sectional view and top view showing the print condition in the Rhine head shown by drawmq 13 . 
[Description of Notations] 

11 Head 

12 Liquid Ink Room 

13 Exoergic Resistor (Energy Generation Component) 

14 Substrate Member 

15 Semi-conductor Substrate 

17 Nozzle Sheet 

18 Nozzle 

20 Rhine Head 

50, 50A, 50B Regurgitation control circuit 

M1-M21 Transistor 

Vh Resistance power source 

A Regurgitation activation input switch 

B Deviation amplitude control switch 



C The deviation direction changeover switch 

J1-J3 Deviation control switch 

S, K Regurgitation angle amendment switch 
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k m si -r s R'l as ft m m ? s £ * « * t v > s . 



(14) 



JP 3682693 B2 2005.8.10 



[0 0 4 6 ] 

9ff. c umi&K'o^Tmmzm.wtZo la 5 . mo s f^^x*^* c MB&fc 
m m -r 3 tc & <d 0 ss m x*$> 3 0 

0 5 <D0Sg<D? -5, CMH]g§&, PMOS h7>-^X?P 2(Cj;i)SISnt^ 

Sl?nT^5©T\ h7>5^X>P lfcP2£tt#KPH;tE« 1 *'*!), (i I? I«l U m Sit 

i5itft?> ck 3 tdf^^n/i t OT'feSo 
[ 0 0 4 7 ] 

NMOSh7>fX*NiaffNZtt, MTyytiSttStOt*^ F5> 
^*N]RffN20Kl/'f>'i:, f n fn F 7 > X ? P 1 & O* P 2 © F* U > £ & 10 

t.tc, M'MW G(4, H7>fXiiN lStfN20y- FKSE* 5* 5 

o £ £ £ , MVc ctt, h5>^X^P lRtfP2©y-h • V-^Hlc «E £ 4 * 3 

[ 0 0 4 8 ] 

H 5 fcfcl^T, A*«? A - I n&tf B - I n tX^tfSil^lCtt. HJS V G #01 to £ 
ntV^Ot, F 7 y N 1 RO'N 2 H\ i: fe O N fC ft § . ^tlT'tt, Jlfi 

JBlstt, *M*attr^*©-p, C MElBCttttfc «fc »), V v y V P \ Rtf ? Z \C 

raustoajjs^jjiinSo iftns^M^ i sttst, h^y^^^p i~n i, 

y->*x^ p 2 ~n 2 &cii v ?nfni s / 2 ©wawatn*. fit, c 0 20 

u t *ai?^6«ai©aix») a 4 v. 

[ 0 0 4 9 ] 

#{C, A - I n 3&i?K:0IJ;Uf 0 V (OFF) , B-lniS^KSV (ON) ^AftStlS 
fc, F N 1 OVtftlVGOlffJlDISL, F 7 > X X N 1 <D y- 

F*Etf/W ^y- Ffl!E£3?L < ftS/ife, h7>y*X^NlliOFFiS5 0 CtttC 
SI, h7>yx^N2t*tt, y-Ftffi* s ^'y^y-HEJ;!3*?<450T-, F^ 
y->*X?N2tiON£:ft£o h7y>*^$N2)tl'0Nli:%5i:, F7>^X£N2©F*U 
-fVtt, F5>->"X* P 1 RtfP 2 ©y- Hc8«SnTt^(0T, h7>->*^^P 1R 
t>*P2ti, £&tC0Ntft£ o 

[ 0 0 5 0] 30 

JftT^SOt, F ?y*JX Z N 2 tcfiftjffi I s *'8Ktlft. LfctfoT, F^>">*X*P 
2ict>mffi.l stfWLft, C MEKSoftttKJ: !), byyVZft P IK fcSiffi I s ^dftn s 
o LfrU h7>yx^NlliOFFt*5(!)T', F 7 > S>X * N 1 fc tt* Wtt flttt ft 1^ 
o ioT, F5>>>'X* P 1 SrifinfcBift I s Ou (S?A^fitlit5. 
[ 0 0 5 1 ] 

CflKttl, A-I nSS^tC^i|x.(i*5V (ON) , B-I nffl^tCOV (OFF) Aft 
£ft3i:,J:fEi:$i:ft>3, F7V>'X^N2BOFF, F7>->'X^NlliONi:i5 

o 

F7y'>"X^N2tfOFFT^tllf, F *7 > X £ P 2 fc « « jffi « jffitt ft (,> . H 6 , C 40 

M[HlSg£>1$ttfC J; 0 , F7>->*X? P 1 K«,«8Ktt«tn4^. l^L, F^^^X^Nl 
I s *<8ttn*©T», O u t SWiffitfiJitAU F 5 >->*X * N 1 ICtD^MM 

ftfc, «Toiita, **<dcm[siss (b9y$>x*pifttfp2**&«|jssti*as8' 

) MKjT^y^gP^ (f-7>->'X^NlRt>*N2) ^r^a6TCMlHlSSt^-r§o 
[ 0 0 5 2 ] 

0 6ii, sg i nffluBfls©±»f^ww¥a, so*c m@(8**-t sigtsift ^jap^s (ttttjft 

failing) *^trRtaWWlsI«S 5 OS^fHT**. 0 6 OtttiJMBlalft 5 0 T'ti, ± 
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B6K*S^T, »KR h - Afttf R h-Btt, ±5ELfc, 2 S tlfc»«HSK# 1 3© 
SttTfctK Pi#ttlfi9J»C«tt*tlT^*. Sfix«iSV htt, fiSR h-ARtfR h-B 

[ 0 0 5 3 ] 

0 6 (C^-fRttiUHIPBlK 5 0 T'tt, h5>J'7*ilTMl~M21*iAT*!3 1 h7 
y ->* X £ M 4 , M 6 , M 9 , Ml 1 , Ml 4, Ml 6> Ml 9S0M2 HJPMOS h7 
y'JT, t*X*& *) , f OIBNMOS b^y-^X^T'feSo El 6 ©[UJgT'tt, fi&JAtt h 5 > 
■;x?M3, M4, M 5RO'M 6 »C <fc M HI S§ L T D , £It4$i<DCM 

[ 0 0 5 4 ] 

-ffl© C MHSStt, a5fiLftt.OkW«lC»>lSnTV^. ixlf h7>->'X 
£M3, M4, M 5 RtfM 6 6> fit $ £ ft 5 C MHI&tt, 0 5 T* * t fc h V > V X 2 P 1 
, P2, N 1 Rtf N 2 ratttett«£ttT^S. UttWKtt* h7y>"X?M6©y-h 

t k u-i' yRtfM 4 ©y- h^ga^nn^, byy^zzu 4 tM3 , RVh 

7>->"X*M6£M5<D K W ym±ff&m-$ *lT^5o ffi© C M 088 (C o 1/^ T fe IS) tit T* 

S6£*ft, CM[I]SS<D-g|$%$j£1-Sh'7y> ? X2M4, M9, Ml 4 Stf M 1 9, M 
CflCh7yv ! X^M3, M8, Ml 3SlfMl 8©K1/Y>li, gta R h - A i: R h - B 
fc©4>jiSK»««nT«/^5o 20 
[ 0 0 5 5 ] 

*fc, Yvy^7s^U2 , M7, Ml 2SD'M 1 7tt, ZtlZ'tl, # C M d! & O £ tt K if 
fcft*t>0-C*»). fOFl/^Vj!)^nfni-7>->*X^M3, M8> M 1 3 & tf M 1 8 

©y-xatM? *y- ncsa^nT^s. 

Sfctcffc, h7>->'x?Mitt, <•© KU-f >««tS«R h - B £iiyiJK:«iBesn, tttti 
Hff v * A #1 (ON) K&ofct ttCONtC&D, SfiiR h-ARt>'R h-B 

Stt * BUT <fc 3 tc fit<£ 2 n T ^5 o 
[ 0 0 5 6 ] 

ANDY-hX l~X90fflASftt, *hf*lh5yfX*M 1 , M3, M5, 
. • <£>y- Hcgi^ntl-^. ANDy-FXl~X7«, 2A^M7"Ot<?) 30 

T'JStf, A N D y- h X 8 5D'X 9 tt, 3 A XI £ Y y© & <D T* tb 6 „ AND f— h X 1 
~X9 0AAfflfO'>ft< t t> 1 Ott, ttmUfTA^X-f y * A i: gig! 2 tl T l/> 5 0 
[ 0 0 5 7 ] 

£ £> K 3: , XNORy-hXIO, X 1 2 , X 1 4SlfX 1 6©^, 1 O © A ft 

it. MfaJjfaw&z.X'f vi-c tgijnr^t), ioiocA^Sfii, ffi r^i x 

•vf J 1~J 3, XfittUiftiiEX>f >yf Sig^?nt^%o 

flUauSlfctfjaAJWv^Ctfl (ON) K4St, XNORy-hXIOO-SOAAtf 

1 tC & 3 <, 40 

fliiRjw«p^-ryf-j i~j3tt, tnfh, j y $mm<D*t&i5fa->k<®faz*£z>t 

Z <D M fa m% titJ£t ZtztbOZJ •> 3-T°& K> . fi&UfcfAaSI? J 3#l (ON) lc£5i: 
, X N O R y- K X 1 0 <T>\12<D 1 0*M tCft5„ 
[ 0 0 5 8 ] 

S P>IC, X N O R y- hX 1 0~X 1 6 0§tB73iSf li, AND y — FX2, X 4 , • • 
© 1 OCAASf Kg^SnStttlC, N O T y — 1-X 1 1, XI 3, • • ^ftLT A 

Noy-hx3, x5> • • cd i -onxf]^\z^m.tnx^^ a $fc, a n d y — h x 

[ 0 0 5 9 ] 

fa ip] its $ij t. 7f b tt , & c um^otemM t v v yaxz u 2 50 



(16) 



JP 3682693 B2 2005.8.10 



, M7> • -5;0N/OFFt5 ftftOX'f f 0, h 7 > X * M 2 , M 7 , • • 

©y- hc*nfn««snT^«. OiASflMtix^y *b*«i (on)ic£5£, h 

7y^X^M2, M7, • -Oy-h^l (ON) 1C&£,©T*, h7>">'X?M2, M7 
, • ■ tfONlCftio ?LT> hvV^X^M2, M7, • • th7>^7^M3, M8 
, • • A* IKK $ tlT t?s ^tlftu h5^^*M3*6M2, h5y^X*M8 

[ 0 0 6 0] 

ffi^tR h - B iC&Mttlfc h =7 y'JT, $ M 1 OV-X, Rtf § C M HI Sg © S « flif ii 
fcfcS h?>^X^M 2, M7, • -oy-XB, y^V^K (GND) « Jfi S tl T 
5, 

[ 0 0 6 1 ] 

W±©$$lC:|3l/->T, & b 7 y 7* $ M 1 ~M2 1 KA^Cf T'MLft r X N ( N = 1 , 
2 , 4 , XS50) J lf(DM^J«i5i U 0J*t£ Tx 1 J (M12-M2 

1) tt, tI?P©^?^*-r 5 C TX2J (M7-M1 1) tt, ^*JS©i?t?2ffl 

^M?iJtCg^tfc fcCfctSflSfcJR^&Wf* C J-^T, TXNJ tt, aiw©s? 

n n^Mmcs^ l fc t t Km? * w-r § C t t T ^* „ 

[ 0 0 6 2 ] 

C ft fCfe *) , F- 7 > X * M 2 , M 7 , Ml 2, StfM 1 7 8, ZtlZtl r X 4 J , Tx 

2j, rx i j « rx i j t'fesot', cnz<Db : 7>i?z.5i<D>f - b tv^vy bfflic 
m%%mEE*$z.?> ts ^-n^no ki^t ymssfis 4 : 2: 1 : 1 ©itsptas. 

[ 0 0 6 3 ] 

ttaj©jffliii]g§ 5 0 ©w^ico^Titt^-r mime v^yzJ^zuz , M4, 

M5RtfM6*>P>45CM|518S©*it»l L T I£ W f 5 „ 

otmn'ftxtjx-f -vf-Ati, -r>* jgig^RttB-rs t */s»* 1 (on) fc£3 0 ca-, 

# H fl8 715 <i T fi , 1 K 1 1 Cli, 6 4 x 5 = 3 2 0 <@© / X;!/ 1 8 tfggtt e, txr 

[ 0 0 6 4 ] 

1 3 T'^bfc & © t |p)ffiT'$>§ 0 0 7 ©flllTti, lOO'xyFl 18, 3 2 Ofi©/ 

X;P 1 8 i'MSasnt^S £ £ fc, 6 4 iO/X/l/ 1 8 * 1 -onntmya 7 7 t U 7" 
D >y ^*ffiT*^ V^ORttH^$iJ8l?nSo 0 7 ©0>JT*«;, 5 7 D >y * |c % M t> ft T ^ 5 . 
[ 0 0 6 5 ] 

*nmBWn*it. i o©/x;n 8ft^-r>^ffltM*i»tai-rs4:*Ktt, 1 . 5 /* 

s (1/6 4) ©Wra<D*tttBllt7A7j^^<y^A^ 1 (ON) tc£ft, jgffittif. V h ( 

5 V) A^gfiRh-ARO'Rh-B KS^*'«fe?nS. lifc, 94. (63/ 

6 4) Ji, ttffi^tfA^Xf-y^A«0 (OFF) C?ftT, > ? * tt tU L 4 > 

[ 0 0 6 6 ] 

0IJ X IS , A = 1 , B=K C = IStfJ 3=IT*$5tf, XNORf-FX 1 OOiU^ 
f4llCfcS©T*, COtB^li, A = 1 #A N Dy- F X 2 KA2j£ft, ANDf-FX 
2 ©ttJTJfi 1 1C& 3„ i-jT, h7>";x*M3liONlc45, 

$ fc, XNORy-Fx i ociDA^i-efesiscii, not^-fxi i ©wan o 

t'J5<0t', C©tB7j0i:, A=ljb<ANDy-FX3©AAtSSCT', AND^-F 
X3©tti2jttO»c4»K F7y^JM580 F Ft45„ 
[ 0 0 6 7 ] 

ioTs F7>^7*M4iM30F , U-r>i± > 5 0 F 5 >->*X ^ M 6 i M 5 O F b-l' 
VHttfgiJntt^CT, laoi^lcF^y^X^MStfON^ *>OM5* S OFF 
T'SStftli, F7>->^^M 4 fr£>M 3 icmmmtlZtf, F^^'X^M 6fr6>M 

5 tctt*«Ett«n*v^. ssk, c MiEissfD^tttcj; d . f 7 > v z $ m 6 ic mmmn 
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$5©T\ ±5$ h7>i/*X£M3, M4, M5; SD"M60H. h 5 > 'J 

X*M 3 *>'6M 2 KO^Siffitfiffin*. 
[ 0 0 6 8 ] 

COtfJgKfcl^T, tttftVSV h Q«EEtffrft>« , h 5 > ->* X £ M 4 R tf M 6 K « Sift 

awn-r, smR h - AEMiRtfiffins. tfc, h7>^x^M 3 \c&mffitfmnz<D-v 

, « iJSt t* IS fit R h - A*»[ftfc«, h v>v ? X^M 3ft£&inR h - B HtlC^RtS. 

h 7>-^X?M 3«JlC»ftfc*ilKtt, ONEftoT^S h 7 :/ * M 2 %»ft fcSL 

Kte2§&ft*. */"c, IgJtR h - B%^nfc«^ii, 0 N T* 5 h 5 > V X * M 1 
.&»ftfc&, VicmbtlZ, ioT, SfiE R h-AtfiSR h-B^tcjjsnsm 10 

jftti, R h— A>R h-B t55o 

[ 0 0 6 9 ] 

W±fi C = 1 ©i§£T*&5*V atC'OTJSl^ Tfcfc , 5«fil3?l6]tt£*.;W 
C©Aa®**S4&«fcit£(*®fl!l©X'(''y*-A, B, J 3(i, ±Ki: H«K 1 fc* 
-5) WTOcfc 5 lc&3 0 

C = 0 , frO J 3 = 1 T* 36 5 £ £ tC « , XNOR y- hX 1 0©UJ*Mi0i:45o C tUC 
A N Dy- h X 2 OA^]li> (0, 1 (A = 1 ) ) tftZO)?. * <D Hit] It 0 left 

£ ft, XNOR^-hX 1 OOffl^A'Ot&ntf, NOTy-hX 1 1 CfflAtt 1 C4« 
<DT*. A N D y- h X 3 n Xfl it . ( K 1 ( A = 1 ) ) t & <0 , h 5 > X * M 5 » O 20 
N fC 4 5 „ 
[0 0 7 0] 

h 5 V^X £ M 5 if O N T-fe 3 t t , H7>^X*M6fCttmjffi#iffinStfs cntcM 

±oT, linifiVhlCj:^ Jfii/iRh-A, h7y->'X?M4, Rtf h 5 >'>*X 2 M 6 
tcHifttf rffitl-S,, f LT, fitaR h - A K SW * 8S fi , £ T ffiffi R h - B IC jfcti 5 (h 
7 f$>X * M3IJOFF t'S5©f; StaR h - A £ iffi tl tH '1 SK tt h 5 >^*X * M 3 ft 
ICfiftttlttlrO o h 5 >^X £ M 4 *«t*lfc*SKtt, (•7>'>"X^M3tfO F F 

X&ZVX', £TffiJnR h - B ft fC jffi Af £> <, S&KSfc* F 5 X # M 6 IC jffift fc « 
jJdtt, h X* M 5 KfltnS. 30 

[0 0 7 1 ] 

W± «fc 9 , C=lt*fc5t? Kit, ffitfLR h - A *»ttfc*»tt, ffitaR h - B ft t h 7 

yV7,$M 3 mttciML LT'mnmrztf. c = ov&ztz ett, ataRh-BKa, « 

fix R h - A ^jfttt/ittiffiOftil, F 5 V ~7 X * M 4 * iftft tt Wffi ft A 0 ft fi 
JnR h - A tStaR h - B t t«[tlS «Mtt , R h - A < R h - B t & 3 „ ?LT, 
Jt*«\ c = 1 t c = o tX'tttobitz. 
[ 0 0 7 2 ] 

Ki© A ^ K LT. StaR h - A tlttR h-B^fcStn5'ffl??ltffl^g4e.-li-Si:tT', 
2 #fJL/-cfg&8taf* 1 3±©mJS%4^raS^^tt5iI i:frT-t 5 0 cntcj;'?, > 

$fc, C=itC = 0 i:T*. -Y > ^?grSOllfR]75"io)^, / X;P l 8 ©Mtf fliRlfcfc^TJt 

[0 0 7 3 ] 

4*5, W±ORW«, <I ft itij 21 X >yf J 3(D^frON/0 F FOtS T'SStf, M [p] S«J 
J 2R&-J l*?5KON/OFF?ttltf, ^c.(Cifflfr<StrLRh-Ai:S 

jtRh-Bt (c»-r«aiii*»3t-r * c t^-e* *. 

■T4t>*». OSlRlSiJfflX^ -y f- J 3 (c J: 0 s h 7 > ^ X ^ M 4 R M 6 tc iffi T « iSS * »J SH T 
SCi*«T?t5tf, filPlW»XW -y f - J 2 K J: 0 . h 7 > ->"X ^ M 9 RtfM 1 1 tcSitTW 
8K * M» -T 5 C ^ fr T* t 5 o ? 6> tc $ fc , is m m X -Y -y f- J liao, F7>->'X5M 

1 4sifM 1 6 icMts^^ay^-r s c t frr** 50 
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[ 0 0 7 4 ] 

* L X , ±$ L fc <fc 5 IC , & h ? > •>* X 2 K & , h7>->"X^M4StfM6 : YvVi/T, 
^M9RtfMl 1 : h7>-^X?Ml 4 Rt>*M 1 6 = 4 : 2 : l©J±2£©FL"f:x«ifit* 

mtz.ti*x>iz>o cnic^t), -t yi wmv> l mfa~Kfa*. mfavmx^ y j i~j 3 

C3(f7f%ffl^t, (J I, J2, J3) = (0, 0, 0), (0,0,1), (0, 
1,0)., (0,1,1), (1,0,0), (1,0,1), ( 1 , 1 , 0 ) , RXf ( 
1, 1 , 1 ) © 8 Xf >y -/KgifZHkZ £ £#T*f 3 0 

£ £ lc, h7>^7*M2, M7, Ml 2RtfMl 7 ©y- h i ^7^> KBK^^I 
E^^^ntf, HjSitil*Ij:X.<£>Cl ttfftSOT'v £ h 7 £ ic&StftS K U<< 

©it^ti, 4:2:1©*$*, 1 X r >y ~7% tc K> <DM iR)S*g A 5 c i: * * ?> . 10 
[ 0 0 7 5 ] 

<£5fc*fc, ±xBLftJ: ? ffliRj£|fia«J»*.;*f y*Cl;:*D» *©ff fa£ ft*, XX* 
;!/ 1 8 ©tttf£ifcfc*t LXttm&micW K> 5 C ttft'f 

**««lO5'f^7F2 0li < IKO'syFl 1 * £P B *K 1S £ ft Ktt"< § t 1 fc K , 

0 1 3 *jj* Lfc & WWfc* »WI±©'N*y F 1 1 ^l^tSi 3 K (R©^ F 1 1 (c 
ttLTl 8 Ofiliie^-liTSBSL) , 5 * * t T ^ 5 . C © If £ K » , RUtl 
±\LhZ> 20C\7 F 1 1 KWbT, <I ft ©J X -Y -y * J 1 ~J 3 frb « SI ©(§*§* 3M 5 

»P±tC*5 K 1 1 Xmfafifatfm&LX £<D/c46, *£gffi£ftg 

X'li, Mfaft ftWH* X^ >y * C *mVXs 10(0^7 F 1 1 £{*0ffllfil#lR]*Wfte«J 
DaiSCttfftSiHl/T^S. 20 
[ 0 0 7 6 ] 

CfttcJ: 0, iSCNyFl 1 *V>*oK)>S*l§IHyiJLT7-l'>'\<y F 2 0*Jgj£LfcJi£ 
, 'N 7 F 1 KOH, ffi 2S ifc B K & 5 'N -y F N , N + 2, N + 4 , • • K O t> T 14 C = 0 
KKJ£U «F»fflBC*4'NyKN+l, N + 3, N+5, • •(COt*TBC = l IC^S 
tnif, 7^ >"\>y F 2 0 KfcttS&'N'y F 1 1 ©ffift^ftfc-^lRlKTS c i: T'f 

5 o 

[ 0 0 7 7 ] 

0814, * JS SB ?'J © R Ir] ± £ $> § -y F 1 1 h © -Y > * ©tt m?3 fa * * *JEffi 0 T* 
65, T AE*|©«»©'Ny F 1 1 fCfc^T, R|B|±li:3&5 / \7 F 1 l***l**XN, S 
t>*N + l t?Zo coB^fc, SlflJ^lSlWg^X'f >y *C*i3lt*^i: ttctt, FN 30 
£ N + 1 t # 1 8 0 LfcfifiK&K&S/^, 0 8 (C^T £ 5 tC, 'N >y F N StfN 

'Ny FN tCOV>T« Z 1 7j [Site, 'N7FN+1 JCOfTtt Z 2 /jl^KE: f) , 
^7j|p){C<i(q]LT b$ 9, 
[ 0 0 7 8 ] 

LfrU *ft»JB«©<fc 3 fc, (I ft ?j ft 93 II A X^ -y * C *!Stt, 1R±C4S^7HN 
i: N + 1 t X , #J A l£ 'N -y F N IC O ^ T It C = 0 Wife L , 'N >y F N + 1 T (4 C = 

1 K mit t *l 14" , ^ -y F N K O « Z 1 TalDltC , ^7 FN + 1 CO^TliZ 2' 1j fa ItC 
{f|p]£-e, ;X;M 8 ©Mr/73[plT'M[pl73(pJ*-SlC-r 5 C il^T*#i)o 

w±o*5ic, ®<dx-< v 3-xtem-(Dmfa<m* 1 3-z.x . mfajsfaw&xxj'yf-co m 

fr(DX1j*%z. % £ t X\ f *>«>4*JHE5>J©#'N'y F 1 1 ©{ilnjyj ifiiStt-r 5 £ £ # 

[ 0 0 7 9 ] 

tttH^ffiiEXi' y * SRtf K«, > * ffi »©■! tUT? A * ffl A * * 5 /c 46 © X y 
f-***j£*ffiia*J»;Wy?-J l~J 3fc|5jHll?fe?)A' i , W>^ffi8S©RtHlft©aiE© 
fc tb ic ffl tl Z> X -y f T'^lib * * fig Jfc fig T* « , S R t>* K (D 2 tf -y h tc ^ 0 II IE T* t 
-5 <£ 9 L X !/-> -5 o 

yn-f, tttliftlilEX-r-y^Kti, ffiIE*tT 3 ft^S*»* 3£ 46 5 fc 46 © X >y * T* 3b *) , K = 
1 T'*SIE*7tV , > K = 0 T*ffi]E*^*>*^<t: 5 tegg^? *x§ 0 

S/c, ttffiftffiiEX^ <y * S (4, /X/P 1 8©tttf#lRjfc»LT^fft©arflfc«IE*fif 50 
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[ 0 0 8 0] 

0>Utf, K = 0 (ffiiE*fft>ft^«^) AN0y-|>X8fttfX9O3XA 
©■5^, 1 A*ltf 0 A N Dy- h X 8 StfX 9 ©m^Jti, .hfctCOlC&So 

J: o T , h^y^X^MlSRtfMZOtiOFFtC^StDT', F- v > ->* X £ M 1 9 R t>* M 
2 1 *> $fc, OFFtCft-Sc cn»Ccfc0, £JnRh-Ai:Sff[Rh-B t K ft ft § » ft K 

[ 0 0 8 1 ] 

cnta u K=i-e«*ttK. 0»utf s = o, st/c = of»5tt5t, xnor 

y- h X 1 6 1 C4*. *oT, A N Dy — h X 8 Ktt» ( 1 , 1 > 1) # A* 

?n50T\ * <D Hi ?J « MC * »> , h^y^XJMl 8 0 N tc & £ „ S/i, A N D y- 
h X 9 <0/\f}<0 1 Oti, N 0 If- h X 1 7 fcft UT 0 t45©T\ AND y — F- X 9 <D 
Hi *J tt 0 K & »K F7>^X^M20tiOFFlc45. i^T, h7y->*X^M2 OA'O 
F F T'SSOT', F- ^>i/*X*M 2 1 IC li « St ft ft % V>„ 
[ 0 0 8 2 ] 

C M@S&£> ! 8'ft«fc t) , F- 7 y^X^f M 1 9 tc fc®ft«ftftfc V. LfrL, h^^v 7 
8aONffe5©?, 8Jt R h — A i:Jg#iR h - B t <D«f£fr &*«#fttH U 
F7>->"X?M1 8 K*fttfMftfctT. «tt>T, »*tRh-Afc»LTffitSRh-Bfc» 

ftSttftftSr^ft < t§ c tfftts. cftK£9, f y *»SS0ttttiftfi©liiE%fT^ 

[ 0 0 8 3 ] 

Lt^f ^f^Cli> W>-*«jBSO«Wtr-y f-O-tttt^lflttfen. X->*i:fc^TSift£ 
o coi 9*(fiH-f ftfclSW-rsfctoK:, -<y^RtttlWu tKffiiE*fTO (RtfcB^fa^d 

[ 0 0 8 4 ] 

Sfc, y\y K 2 OEft^TB, ^'y K 1 1 u t K # M <D qfc a#tt * * T 3 © "P, » 

(0 <fc 5 ftJI^fcti, ttW75riRjOTnoAt K l l ±f*fcovT\ ttttitf [S)<DffiIE£ 
ft 5 J; ^ tc T § o 
[ 0 0 8 5 ] 

£tc, 4 > * © RJ: fcb Sfil <0 IS IE * ft o S^fctt* -S*%&tfIE*ftV^ *l£{fil*l©#$ 
G*Htf5t(ST*£ fttf , Rhm^lftOWtt^fi^Sik^Lft^HOtt, »iE**a 

LrzffvT, 'N'y F 1 1 <DE<DJ > * ft tbSMc T*f IE &gT*£ S *\ X«ifO^-y 
K i i u:ov^TlSiE3a l £SilT?a&S*^ &tf*iiIE#f&gT'& & fi if ©§lOi©»iE 
«*<aB**8t«b, ^ftKj|£^/-cfSlE£&£ <fc 5 K, tttfift ffiMX y S R K © o 

n/of F*i*stntfav\ 

[ 0 0 8 6 ] 

C OJ: 9 &*iIE£ft 9 flgAtf, &f > ^ tB BP C* t IC 2 tfy FO^t U 

yu >*©««tf«Asn*i:» * v^KttoitUiiff (EnaiHto icsti-p 

T , ^7FI 1 C* t , 'N-yFl 1 ft tc ^ » 12 IS (a — K ) * 5 <fc o K. t tlti & V>o 
±iBHSSJB(BT?tt. ttWftffiIEX-r 7fSStfK*>64S 2 Vf -y F- tc«fe 5 ffi IE * ft 
5 <fc ^ »C L tf, X^y^a^lSftD^-Sntf, 5 6C«*»ft«HE*ft^ C ktfiVt So 
[ 0 0 8 7 ] 
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zvnrn. (.mfam&L i d e f ) 
(*U) Idef = J3X4XIs + J2X2XIs + JlXI s + SXKX 

I s 

= (4XJ3 + 2XJ2 + J1+SXK) XI s 

tmt z t # r*t %o 

[ 0 0 8 8 ] 

:oge«^T, j i , j 2&tf j 3K«, + i xa- i id^^e.n, stii, + 1 x« 10 

COS 1 fr£>gft?T-t5 J K J 2&tn 3 O&KJtfc J: 9, fflfilfltW* 8®Ri 

\C®JZtZZ ttfTZZ £ t J 1 ~ J 3 <Dl& SRtfK .j; OfilESrtT 

[ 0 0 8 9 ] 

T*, <{ y *0fflfi£l«Ofci:» / X;l> 1 8 O If SlRlKfc^TiSarifiJte d ttfT'f £ 

. -r*t>-6ffli^ifitt, ffiS£K£-r 5 c t «<?s 3 0 20 

[ 0 0 9 0 ] 

09«, BltSl/ft'N'jrKl lie, 0 6T*5*Lfci±tB*iJSPlHl!&5 0tfl8?hft«8* 

*f >f ffltS 1 2 1*9© 2 o<D5g&jgJn# 1 3 tc ii . 0 6 tc^r J; 5 {c t± ttl WW HISS 5 0 ft 

§0 §tttB$iJ»lH]S§ 5 0 tt, 0 1T'i^Lft*«#IIl 5±lCi8?nt^5o 
[ 0 0 9 1 ] 

fit. 1 5 <D^ttm$iJ»lHlSS 5 0 IC» 7*'J ^ * © 3?J 3l> 5 tt tH #J ffl (HR 

) ft##A2)2rft, ^©fi^K^T, ^Rtm«tJiHilES 5 0 ©&X-f -y * CttHiSSffAJF 

1 ~ J 3 . ttttftWiEX-f y^-SRXfK) y tfmfflZ tiZ „ cntcJ; D, SfiR 

snfe'T v^ttmas^s, m^o^fS]tc (aiattKWi/TSiiK, xafflfl l ^ 7? 1^] tc > 

[ 0 0 9 2 ] 

c<D«fc$»c» F 1 Ilea, ±»f^#JW?®Stf C M@B«:$ty|iJ*f^»J»*S (ttffl 

ft m^^s^ts^ ^Rtmastf, -f >^?s®<Dfiip]73[p) (/x;n 8«Maf^(p]) k 

[ 0 0 9 3 ] 

(Sfg2&ttSflB) 40 

sb 1 mmmm-vit, zft®Lrc%m&mw 1 3*jB^fc#, i^Tcomzmmmmr-it. 3 

BiOtt, IB znmBmiclslfZ%mW.tiito 1 3©EBfcj*-r¥ffiBRtffllIi©»rIiBT? 
fetK IS 1 ^««1C0 2 fCtS^-r 4 EST* 4. 

mzmmmrnvzoic 3#m&L±<»&mt&$i& 1 3*fflv«ii^i?t, ^^staf* 1 3 

©MlStfiRHi, /X;M 8©Mt>*#r&] ( EP B ffi © ffi £ ft ) T-&4, Sfc, 3»lltt±c« 
[0 0 9 4 ] 

0 1 0 ic'fc^T, 3#ffl;*ft;fc3ga&gi>i{* 1 3fc* gfiRh-A, Rh-BStfRh-C 50 
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ttWitfi&t its, WT0 2o<o»s*«<t»f ens. 

HI OKwfJ;5lc, A1T~A4Y%, SfiftfcR^fcttfcfSi:, 
( 1 ) m I <DH&tLT, 4>*cD&ft R h - B # 5 J; 5 fc L , «W©tt 

WjfrflOfflfiJC&gftfcM*, A1T-A3T1 (gftR h-ARD'R h-B) Cftffr 

, XHA2T-A4TS (fift R h - B R If R h - C ) K K * * » # » *f 6 ft 5 . 
(2) $ fcjg 2 <D££ IT, ^y^KttOttU^AOflAlc&B&BjM*, A 1 T-A 

2TH (gftR h-A) KJfitAv X(U3T-A4TPI (8ft R h-C) Kl&tfi&tf 

[0 0 9 5 ] 

si i Hi, %z mm&mic&^T, ±ts en <osio»ffi*»fflLfeRtm»j»iatt5o 

A5:^t@T'$t) t ft 1 nmi&m<D® 6 iCffiarsHT***. tlT, 0 6 tSft ££££ 

fgf&gfttt 1 3 «\ IRRh-A, Rh-B, fttf R h - C © 3 otfEJIJfcfcljtS ftfc 
OA^M?nt^5„ fit, ftttRh-Cih^^yx^MlOKU-f^fctfSlfi? 
ft T !/"> 5 „ $ , h "7 > £ M 4 , M9> Ml 4 & t>* M 1 9©^^^ >t, gft R h 
- A t R h - B £<D*&ttfmm$tlT^5 0 S 5 fc £ fc, h7>->'X^M3, M8, M 
1 3 StfM 1 80§FKyt SfiRh-BiRh-C fcOf jfii^gHJhn'S. 

soffit*, 0 6 (mmmmm) ^rottcnus?**. 

[ 0 0 9 6 ] 

0 1 1 fcfc^T, h5:/5>'X*M3, M4, M 5SI/M 6 frfcftS C M@gS©*tC»g L 
TMWtZo 7.4 v ?A = 1 , B = 1 , C=K J3=lT*65tf, XNORY-hX 

1 0©a^« 1 (Cft5©T*, COfflfclJ:, A = l)!)UNDy-hX2(CA^Sn, AN 
DY- h X 2 cDtB^ti i fcft5 0 «fc^T, Y=>yi?7,ZU 3«0NfC%« o 

£ fc , XNORy-hXl OOlUAitlTSittKtt, NOT^-hX 1 lOffiABO 
T'feScOT, COtfl^Ot, A = 1 tfA N D^- h X 3 <DKti £ft3<DT*, AND^-h 
X3OU*tt0t4D, K 5 V X 2 M 5 fi O F Ft45. 
[0 0 9 7 ] 

.tor, h 5 >^*x # m 3 Kitnm&mti&w. MseBWttiuti*^, h-7 

, C MglBQttftic J: 0 . h 5 >->"X£ M 4 tc iffinft ^„ 

[ 0 0 9 8 ] 

*4«tn-f, gftRh-A, *6fctt«ftR h-Bfc:«S5#«fft.8 e */c, h^V^X^M 
3^0NT'*5OT\ gftR h - B *»ftfc*ifctt. gft R h - C ft t b ? > S>X Z M 3 
Mb lcftt&?% a iot, IfiRh-A, Rh-B, R If R h - C 1C ^ -5 mffi. <D BBft 8 

gftRh-A=gftRh-B>gftRh-C 
£ft3„ 

[ 0 0 9 9 ] 

c*ik»u c = o (a, b, atf j 3 a±B*ra«) t Lfcii&tcte, x n o r y- h 

X 1 0OfflAtt0iftS„ itlCI:?), ANDy-hX2«5A*B, (0, 1 ( A = 1 ) 
) t4 5©T', fOIU»tt0lc45, i?T, h7>^J M3 BO F F t4S„ 

X N O R f - h X 1 0®tiia#0 fcfthtf, NOTy-hXl 1 O tH* « 1 ft S 
®f> ANDy-hX30A*8, (1, 1 ( A = 1 ) ) £ ft K> , h?3/5>X*M5ttO 
N £ ft § 0 

[0 1 0 0] 

<fcoT, gftHiiV h {C J; 0 , gftR h- A, h5>^X*M4, Rtfh7>5>X*M6 
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icztiztinrnffmnz, fit, s^r h - Azmnrcnmn. sstR h - b tcgsns 

titR h - B ZfiimrcnftLli. ( h^V^'X^M 3(iO F FT-JSOT) h7y^^?M3 
ffl!lfc«:j3&ft-f lc> £T&JaR h - C ©UcffitftS,, j:oT, SfixRh-A, Rh-B« RV 

r h - c [cm.nz>m.mv> } mvk&, 

gtaRh-A<StaRh-B=ffiJn[Rh-C 
[0101] 

S» ^ * BS "T 0 1 1 £>tttfJ*iJ8P[I]8S 5 0 A ICfcl^T t> , 06 (SI 1 H)56fl5ffi 

) £ [r]${C, X^ >y J 3 Kin A, X^7f J lSt/J 2CON/OF F(Ci5« g*f[R 10 
h-A. R h — B > Sa'R h - C (C ifi "f H iJit it £ g * 12 £ "f § C £ #T' t So £ 6 IC , X 
^7fSStfK©ON/OF FiaO, If? 1 ^SS^ffitlSl^^, ISR h-A> Rh-B 

» rvr h - c \zm?m.mm* : %.KX, t±mft<Dmm*'nr> c % 0 

[0 1 0 2] 

01 2li, $2 mfiS^fiUCfc^T, ±13 ( 2 ) CD If? 2 <Dfii££$ffl L /i tt tti ftj [s] SS 5 0 
B 0T& tJ „ m 1 H«S^«IO0 6 JCfflSfSS-PfeSo 

01 2 IC*5<^T\ h >i/*X # M 4 , M 9 , Ml 4 &tf M 1 9Q&\*1"(> t, ffiSx R h 
-BiRh-C fc<Dfi5t*<S«?nT^5, h7>^X^M3, M8> Ml 3S 

tf M 1 8 0*FWVi, JgJri R h-AtRh-B 4: © i: « ft T 1^5 . ^©{fi 

tt, HI U ra«<Z>flUaT?*5o 20 
[0103] 

01 2(Cfc^T, h7V->"X^M3, M4> M5RtfM6^e5:5CMIlS©»(:IIL 
TSiitS. A = 1, B = 1 , C=K J 3=11f$5tt 1 XNORy-bX 

1 0OlH^H;llCft5OT\ Commit, A= ltfANDy-hX2l:A*?n, AN 
Dy- h X 20W*jtt 1 KftS. <fcot, h7>->*X^M3fiON(C^:5o 

* fc. xNORy-hxi oofflAtfif^iitKii, n o t y- h X 1 1 ©tfcftW: 0 

T***©1», C <D tH ?3 0 t , A=ltfANDy-hX30A*i:450T, AND V— Y 
X 3 (Dfttllt 0 IC% K> s h 5 > >* X 2 M 5 U: O F F 
[0104] 

<fcoT, h7>^^?M 3 KttftiffitfMnstf, h v > ~>"X £ M 5 £ fiHiffifc* iffi ft £</■><> 30 

h7>yx>M5KIiU«<«n4^J:«ICtt, h 7>"^X^M 6 KfcmSKaSllft* 
l>o C M0SS (Dottle J: 0 , h 7> i/'x^M 4 lc feaiffitiiffift&^o 

[0105] 

CO^ffilCfc^T, «fitIVh©fEtfi!)^>5t> h 7 Vv^X £ M 4 &QFM 6 KtiWffit 
tt«[ft-f. JfiffiR h -AKItMtfiffiftSo * SlctStaR h - A £«fttfjfc*i!i£tt, 
> 5/ X * M 3 O N T*& 5 <D TO ffita R h - B £ h 5 > V X £ M 3 £ K fti&t £ „ ttc, 
jgffi R h - B *iSftfc*ifttt, SSiR h -C*M[ft5o * £ K £ fc » h5>>?X*M4(i 
OF FT-fe^OT, h7>^X*M 4*>&fittR h - C K It g£« iffift „ «fct>T, ffiia 
Rh-A, Rh-B, SO'R h - C tC iffift 5 «\ 

StaR h-A>filHR h-B=*g*tR h-C 40 
[0106] 

CftKJtU C = 0 (A, B, RTS J 3 lt±Etmm) £ Lfcif&lCkU XNORy-h 
X 1 0©tti^tt0t45„ CtliaD, ANDy-hX2©AA(i, (0. 1 (A=l) 
) £%5>(DT*, ^(DBitili 0 KKZo <fc^>T, h 77 ->"X?M 3 iiO F F t 
$/c, XNORy-hX 1 OCOtB^tf Ot^nif, NOTy-hXl 1 <0 ffi ft & 1 tc & £ 
OT*, AND y- hX3 (OXtJlt, ( K 1 ( A = 1 ) ) £ * 0 , h 7 >->*X £ M 5 O 
N 1C & £ o 
[0 1 0 7] 

h 7 V^X* M 5 #0 N T'fcS £ t , h V >i/*X 2 M 6 it O N JC & 0 . 2 £ IC C M®t&<D 50 
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<£ot, fgftHMV h IC& K> , gftRh-A. h7>^X^M4, S tf h 5 > 5>X * M 6 
te«»*t«[ftS. fit. fiiaR h - A £ iffift « ifi li , ( h 7 > 5> X * M 3 0 F F H 
fcSOT') h 5>^X*M 3 fc»i«[tll«r, ftgJiRh-B, ? €> tt fiffi R h - C K 

SfiRh-A, Rh-B, RZf R h - C tCfttlSttSKQHffittt 
4gJnRh-A=ffiJnRh-B<fi}uRh-C 

[0108] 

01 2 OR!: ttiM 8 SIR SOBfcfcl^Tfc, 01 1 © Rt m fij $ Isl 88 5 0 A t m®lc , 
X -f >y ^ J 3 tc An X. , X-f 7f J lSt>'J 2CON/OF FICit), SJitRh-A, Rh 
~ B s RtfR h -C Ci«*«»t«*«4ttJ£-r* C t#T*£ 5, $ 6 (C , SS(f 
KOON/OFFKiO, ffiftRh-A, Rh-B, Rtf R h - C tC fit IT « flit ji £ ^ A T 

0 1 1 RtfH 1 2 K^ftttaWflllHllS 5 0 ARZfS 0 Bfc'N-y K 1 1 lemSitZt 
tfctt, 0 9 T*^L/c&<Dt|B.I8?tC, y^RtttfflJcTiKl!taWJtPlHll5 5 0 AXB 5 0 

b A<nat*n*. 

[0 1 0 9] 

w-tKw^ft. *hssa2i§©0 6. mi i sd*0 i 2 t^n^n* tfcqtw wan mils 5 0 

, 5 0 ARtf 5 0 B Kfct^Ttt. WTOJUlI*^?. 

(1) grX-Y v*<D : ri/ZfrXt)T'7i-u<fm%®MLT, << > $ ai » © tt tH # IrJ^HIr] 

( 2 ) 0 9 fC^ Lfei •? K, f'^^^EJttrtK-Wc-pfflJSniitr C £#T'£ SOT', 1 C #5 
iS^l^ttS'N'y K 1 1 K$?}gTd5<5o 

( 3 ) IKl^Hflfi fe ttE £«l*¥0fl.SL0B»*Stt lc < < , 

©Stl^Six^/^-^S (-9— v;l/?5rS) ©'N-y K 1 1 fcfe^Tfc, ?c£Lfcttft£6g 

[01 10] 

'N-yKl 1 <Dfifi±ff*fc t »f?nf, SffiLfeWJUl*^^ d 

(5) PMOSh^v^'x^tt, -IRfcBE. «»t«ptt*»*5ft^ ±i5HIES©, : };9&#f»£ 
Kfcl^Ttt, *KCMI81:LTL^«ffl**lT^4t^i:, Stfffiffi R h - A & tf R h 
- B <D#glJ£i:fitn;mS V htOfflKS^T. 1 / 2 V h WTOfff L frfrfrb ft ^ 

©T% PMO S f>7>j;x**|I||BS:<«fflt8Cl:*<T»««„ 

[01 1 1 ] 

( 1 ) *£flfiJBH8Ttt, OilRlWm^-i' -y f-i: It J 1 ~J 3©3o£ggtf N 3 k* -y h tRfiK 

tbfctK x-<7fa«tti-e*t), Mfflox-r v ^*»»ts*^ * LTfnjtr «y h©<ii*g 

»ffiT?tti>fcWftMlEX'r y^i: LTS&tf KfcRtt, 2Ky MliLfttf, {rI{1©XY 
[01 12] 

(2) *^fflSJBHTtt, FWVWSSAM : 2 : 1 © It* »C 4 5 £ 5 * h =7 y V X 5 U 2 
, M 7, Ml 2*Kttfctf, CftteH&r, h^y^Xj'B, if© J: 5 ft 

Kl/^>lIOlt$tLTtfil\ WAtf, h7>^X^M2, M7, M 1 2tt, 1 : 1 

RttHft©«IE©;fci&© b^yiSZZM 1 7 »CO^Tfc|i3«»C, RttUftttlEXf -y^S©& 
(cjStTCOh7>->^$Ml 7 tt, ^< -3KttTfefi< , «»Rtt**Sfctt, iJStttS 
K U-T >tt«l©J±*ttffiaT?a&3. 
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[01 13] 

(3) *SS«UBJBT*«:, ttffiHlTA7JXf -y^AKi *K ■< > 1 & t f (1. 5 
&fi}5tf*l 3 JC««i*^i|i&$nT^SJ«Krt^L < «^<D-SP<DWHrttC C M [U SS tc « 

[0114] 

(4) *nm}mx'i3.%mw,m#- 1 3*«i»c**»fTfiwtfe^, cnKEac , « 

( 5 ) fcSUgJBttTttW V* S>x >y h 71) yjHcm^$tl&7<{><\y H 2 0 fcWKStf 

43, ^ 7 F 1 1 M\ 0iift^riftW»*X^'yf'Ctt^fiT»*5o 

(6) #56BE«:, yj ^^{CPlSnS C i: 4 < , S*£>$ftqttogBlCj&$T 5 C £ #T* 
**. #J;Ui\ £&M^£^l±l^&;te#©DNA$W^$£Rttt^?>fc&0^IIlCjgfflT 

§ C t &5Jb6 Tfc* o 20 

(7) *nas»«T?tt, atto-r >^Rtai» c^i*Rtmsp) *MiaLfc\-y k i 1 

[0 115] 

T, &x*;U^-$8£}||?tcjffinsmiffil£g*P>-a-.5<: tt-, «»<Dx*>i/4f-58£j|5 

©tflBJgfcfcoT, $#©ttf±S7j |p]%fM83l-f 5, £ 0 A ft ft t= (i il ft £ tf* (ttttlffifcW 30 
lTHSfi*>6f &t) Iltiii'ft^, fit, fKft©i>i:ai7j fa^flfa^-frS C fc^fC 

[0ffi©ffi#^lftB)5] 

[0 1] ^fEKiSjStttttt&Bfcjiffl Lfc^-y K*^r»»*HiH-p*4. 

[0 2] El 1 (D^v K©««tffi*i{*<DlEH*.fc ^Mtc^rfl^KU'lHOKi^T'^ 

So 

[03] ^^^(Dtttti^lojOflfa^lttB^-rSET-^^o 

[04] (a), (b) tt, #«iJbfcfg&ffitatt£#t£*i£fC, £ * © 5g ffi ft £Mc <fc 40 
[05] MOShvVS^^KiSC MEKSfciBWr S fc»©lHl(&B"efcS. 

[0 6] ig i mm&m<D£Wiftfflm¥&. rvc M®&*%?zwmtt&M^m (Rta^r 
iPjfflfa^S) ^#tyR±thifiijffl[H)?s*^-r0T'fe 

[07] *H«S»»K*tt55'l'>'N'y K©««**1-¥ffiHTa&*. 

o 

[09] auC/^Lft'N-y KK. B 6 •e^LfcttaWflBBtf^fi* nfctfttfc^-rTBS 50 
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0T'&3„ 

. "m i nffij&ffiQB 2 tsar 

[011] *2*«JBffiK*W*i>tttWJIP@B8**-rHT»fe*}x S l £ft$J£4)B6 tcffi 
[0 12] m2||fifi^®fCfe^5ffi<Dqtai*iJS3llHlK«r^-r0T*feO^ £ 1 HffiJgftOHe 
[0 1 3 ] ft $05^ y\y K*itfI0T'$5„ 

[0 1 4 ] 0 1 3TSLf;7^y\7 KTOCTiitflg**-*- BrBBB&tf jpffiH?**. 

11 'N y K 
1 2 

1 3 %&jg*af* (x***-^*?) 

1 4 ««g|5tt 

1 5 ¥#{*g« 

1 7 /T^Uf- h 

1 8 /XJl 

2 0 5^yN7F 

50, 5 OA, 50B PtWWillHlSS 
M1-M21 F7>->*X^ 

v h t8.ff.mm 

A ttttJ^fTA^T.-C y ^ 

B ff[p]S'liffiiJffllX^ -y ^ 

C HlpJ^lqJ^^^.Xl'-y^ 

J 1 ~ J 3 fSfpJffiijm) X ^ -y 5=- 
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